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was doonu'd udvisalile that the entomological part of the field 
should he thoroughly investigated. 

The writers, together, during the months of August, Septenihr 
October of 1911, visited the Massacluisetts cities and towys i; 
her(‘und<‘r, undertaking a careful and intensive study of tlu* 
life uiui history in the (‘iivironment of oasc.s. With very few exci ; 
all the cases in the various towns were located either in dirty, m 
tary parts of the town, or were characteristically rural. 


< 

iTiKs and 

TO\\'NS VISITKD 


DutC (if 1: 

a 

Towns Xo. 

of Cas(‘s 

.July 

MO 

Wallluiui 

2 

Aiifi. 

IM 

Ti'wkshury 

0 

Aag. 

1.") 

Winibrop 

3 

Au^:. 

17 

Woburn 

14 

Aufi. 

24 

Soiiu'rvillc 

10 

Aug. 

20 

X(‘\vton 

4 

Auu. 

MO 

Win(.‘ Hester 

2 

Ainr. 

Ml 

l\K‘nsset 

2 

Sept. 

(i 

Hauiiltoii 

1 

Sopt. 

0 

Marbbload 

1 

Sept. 

7 

Marlboro 

6 

S('pt. 

10 

Lowell 

14 

Sept . 

10 

West foi’d 

1 

S(‘p(, 

20 

Koxbury 

4 

S(‘pt . 

2.1 

Winehendon 

1 

Sept. 

20 

Fall River 

13 

Sept . 

20 

Xew l^odforJ 

4 


In attempting to discover and elucidate any connection 
insect .s and the sjuoad of acute epidemic poliomyelitis, tlierc .cv 
number of facts, winch must be considered. Much that has ah' miv 
betai leai'iK'tl from clinical and epidemiological investigations cmu !• 
turned to account, not only to reduce the number of insects whi' i. 
might l>e suspected of transmitting this disease, but to also sin:::'.-' 
certain (i priori conclusions to be ti'sted out, both in the field aii'i ty 
experimentation. 

P(Tha])> it may lie as well to outline briefly the data which 
insects as carriers, as well as to enumerate such facts as appear 
eant from an entomological standpoint. 

1, The sporadic occurrence of the cases; this is not easily expl; 
on the basis of ordinary contact infection, at least in many iiir't; : 

2. The seasonal distrilmtion of the disease which shows tlu' 1: 
incidence during the warmer months, when insects of all sorts ar* 
prevalent. 

11 The failure on tlie part of many investigators to ascerlaii ' 
the disease sjireads where a number of children are regularly iv ■■■"' 
contact, as it seems, from reports so far published, to be the exc 
rather than the rule for several in a family to contract the disease. 
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j ; !;(■ characteristic niral uat\irt' of tlu' tlixMx'. whii h firmly 
.. less prevalent in lar^o cities \\iuT(‘ ilie prii]inriit>n Icmv!- i.t 

iiiau population is less than it is in imav -pni-rly nr in 

, ii-uicts. 

ri;c fact that in towns in MassaclniM-tts, wlna-r iiu* ilnraM* lia- 
most prevalent, the pro])ortion of aiuniaU to tin- populniion i- 
..■I' l- than ill cities, whore the (lis(‘asc is Iv^s prrvalnn. Tiii- in 
i; nrijilies a larger number of biting ami parasitic iii-rcm uhich 
;ca , ; man as well as the aniimils. 


(>f animats assc.ssed in twciity-fivf 
! !*jwn3 where the itiscasc was teas/ i>reva- 
in the larger eities and towns. 


j 

: •..r.^cows II U'O 

: '<1 'J.') inhabitants 

: J .-r I'f hoTses -O.-'IO 

; ' ■ M 0.' irihabitaiiis 

; ,( to 2^7 inliahitaiits 

7 .•:7.,-To!fowl< u,v7 

’ : I’.'.j inhabitants 

■ -.rofdogs 

; : ■ -'I jtt.n inhabitants 


Tntal ::uiiil,r iitoni;7 ;.; 'i • i-.i i;, !!.■ ; 

(■!tie< ;uid Inwtir- will r<' >!..• !: w:i- ■ 


Total 

Tola! umiibi-r i>f c’-w - 

I cow 1(1 1 1 i:ih:iiii;:i;i:- 
Total imniber "1 l!tirM'>i 

1 to 1 t lllhab:;;,;.' 

Ti't:d iimiitn-r I'f ^wlt■.l• 

1 swii f to M.hii's'at,' 

Total iiiiiubi'rol r wl^ 

1 fowl u. l.:.'i ii.liabi'.ii.t.- 
Total nnilibcT of dol’.' 


TitC'C facts seem to ])oint very strtmgly to an ln>cci-b(!t'iic (li't a.M'. 

• Miicr facts which bear out the sup])osili<in Thai tim fli'-ca-c itnghi 
to iis-rct'borne are added, although they tlo not ajtpfar i'> bi- h-' 
explained in other ways, at haist whtm considered M'puraielt. 
Tin H arc: 

1. The gTcater mcideiicc of the disca^t* amtnig cliildrcn. wliich .ne 
liim. :,pt to be bitten by insects than arc adult< under ordinmv emo 

T idle apparent biennial recurreiua' in tlie incidfuice ta tim diM-.i'' 
Ui !' •alities where it has been epidemic. 1 hi^.- as will I't tiom 
''■b'slerations presented later in the report, w^mhl -•cciii 1 m ]inpi> a, 
idary connection with ticks, if thtu'e he any toundaiion in i >< 

= ‘ , ‘hat there is a relationship lictwecn animal and liuinaii paiai.y-^ '• 

I ciddilion to these data, there is a negative »‘\idfm‘<' aitoo 
■ ilure of investigators satisfactorily to account loi th< Mtifii 
-' ■ poliomyelitis through the other channels oi inlcciiun ih.o .-i 
ned in the dissemination of most infectious di>cnM'.- in t* ni[) m 

" apparent, therefore, that an investigation ot tin “ ‘ 

ated with cases of the disease seemed advi^^abhn viitif . vi.-w 
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toward cliniiiiatinj; as jiiany s[i(‘(‘ies of insects as ‘poss:i)I(\ and ; , 

same time asciTtainins if any mijj;ht seem of sufficient inrjXirtai. • 
warrant mon* ([(‘tailed field work and ex])(‘i'imental tests in th' : . 
oratory. In entering ii])on sucli an investigation one is natprali- . ; 
to pass, in r(‘vir'w siicli insects or ^j;rouj)s of insf'cts as have ]>e(*n pi ; 
to be factors in the transmission of otlier diseases, So far a- i 
])r(‘S(*nt definite knowl(“d{j:(“ e\t(“n(ls, tlie aecoinpanyinp: tal>ulati-‘ 
sidnnitted, (S(>e Tai)l(" 1.) 

From Table 1 it will b(' seen that the following groups of ii)-.,-. 
liav(' l)('<'n im])liealed in tin* transmission of disiaises among nia]! ;e:e 
dome.>;tie aninials, including also ticks, wliich are, of course, nol n ;- 
insects, Imt, owing to th(‘ir similar halnts and other (‘haraeteri'isv 
ar(‘ usually d(>alt with by (‘ntumologists: Aeariinp llemijitera, 
t(Ta, I)i])t('ra, Sipli()napt(*ra. 

Of th('se, only tin' Aearina (ticks), Hemij)tera (trin* bugs: .ihi; 
Di]>t('ra (inos(phto(“s, flies) are known to include s])ecifie earric"'. tbs 
is to say, insi'cts iijxni which tin* jiathogimic organisms are paiao: - . 
and the ))res(m(‘(' of whieh is lUMa'ssary for the organisms to comi e ’< 
tlnar life cych‘ before th(“y can again normally reihiter their manmi.iii.e: 
hosts. Th(' nH‘nib(‘rs of the other groups, as well as a nnmb<‘r of iIu'm 
I x-longing to tlu' nipt('ra, are known to transmit som(‘ dis(‘as('s casuisliy 
or acamhmtally, sim))ly l)y eanying tin' bacteria u]/(m th('h’ liob(i<' 
fcf't or mouth-parls. Tln'ir la'lation is simply that of moving oIm' '-'- 
to whieh tin' bactin'ia may adhere, but they are m'vertin'k'ss 
eommonly m('(‘hani(‘al (‘arrim's for certain diseases, the organism' t.: 
whieh occur oft('n in materials that they frequent. iMost iiirpoiuei' 
■among these is the common housefiy, which is emim'ntly suiled e- 
play a ]nirt in such transmission as it regularly feeds upon both i"''; 
ami fecal matt(T. 

While it cannot b{' so statial definitely, it seems probable that jvr; ' !> 
ealiy all inst'ct -borne diseases will be found to depend for their 
ii]H)n insects belonging to the groups enumerated in Taldc 1, Te " 
various groups exliibit much in common in their mode of life :H'! 

comparison of suel? facts, with what has been learned eoncer'.a!.; 
the spread of anterior poliomyelitis, serves to eliminate many in- - t' 
whieh by reason of their mode of life cannot be suspected as can !>• 
Still following the assumjition that the disoa.se is insect-borne 
thus possible to curtail greatly the list of insects which would s('tm ' ' 
•require investigation. 

Among the Hemiptera. the groups .so far shown to contain sp i' ‘ 
acting as disease carriers, nil include either wingless insects 
bedbugs, etc.), or else large bugs of rather rare occurrence m ' J*' 
region, which are characterized by sucli painful bites (Reduviid 1 
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k'- etc.) that their in-escnce couhl Innlly hr o', . i -1. 

■['. .poiiulic occurrence of tlie diseiix' Mini liv I’ailui-r in xivra.l niaiiii\ 
'aVeted houv^es, serves to eliminate tln' wiii^lrs- '.|;rra‘v nmi tin- 
.re <>^‘ncrally to find a history nf painful in-(‘rt Ifiir-, !ii:ii 

IP iuviid bugs cannot be \a blame. 

: ja' (’oleoptera do not ordinarily frepueiit -uh^lamt- i\iurii i.-n!:,!!! 
r'rria and it is only in ran' instaiu-es that tlie_\ ran rau-^’ .lUr* I’.ai 
!n ;>iting, and it is very unlikely that any vjaa ie- will rvn- pn-', t i-- i r 
a-i ' die carriers of any human diseas('. 

TIh- Diptera include the largest number, ainl fai' and awo li;.- m.-x 
wair-jU'ead and i]n]iortant disea>e can'iei> anions in-i'ii'. 1 hr-r 
..rniip themselves from an entonmlogical >ianili’eint int.' Mon-d 

Mosfpiitoes. Those inseids servi' \\> ^iiecilic <'arr't i" <i‘ xiri iin- 
as yellow fever, malaria and lilaria>i<, and imiile K-adil) h.- 
viipircted in th(' pr('S('nt comu'ctinn. ^iller nnmrn.m ~] . n.- nn 
(■nimnon in all regions where* acute epidemie ijolioinx riitn rrmt-. 
M.ilar’al feveu's and yellow b've'V occur normally -n epiilemir mim. i ie h 
a-nriated with the pn'senee of tlie ])arlieuiar -p'<-ii- oi ui<.>Mjmt‘> 
which is neci'ssary to the com])letion eh' lln‘ hh‘ (‘vrlr ei ihr pat h.ig' iU'- 
>iri!,anism. The moscpiito obtains it irom the hhn»d nl lUir patimi. 
•tiid later injects :t into anotlnn* jaa-soii, aftea tiie lile i-yrl. l-a- i rm 
roiiipleted within the body of the mosepiilo. dhr malarial rru^onxn 
i- a wclbknowm protozoan and its d('velo])iiu'ii1 within tlir !"Hi\ ri i- 
in-rrt host is quite familiar, but the organism ot yrliow oor!-. i- a 
liiirral)le virus concerning whicli we know notleng (h tinm l.'. . r\rr|U 
thal a twelve-day incubation ])('riod is rerininal in the inn^niiif hrOio- 
liite becomes Tifeetions to a second perxm. It will n.-tin d ihai 
ii;i' organism resembles the virus ot anterieir pulioni_\rl!i o iii h(in_ 
liin-rahle. 

Hiere are several facts associated with moxput.ehonM ih--:o.-‘ 
\W;a‘h are at great A'ariance with semu' oiiserved m >tudie> oi pnhoiny 
h‘i'. Ill the first place, yelloAV fever and mahu'ia q)rea<t rapidly in 
S! “cted districts and quic-kly involve a large percentage of ti;.- 
i ■' on unless rationally controlled, ami this is t<i be (-xperted jimn t i< 
i^'sversal abundance of the Insect liosts and tlie great o])poitiii.ii a 
' nfection enjoyed by them in tin* prestaice oi a human i.ix m \.o 
hi ■ ase. Such is not true of poliomyelitis, for although tin.* he mm 
' iy epidemic, it is never disseininate<l so thoroughly am i qn 
^ eughout a community. In the second ])laee, adult^ an- biliv^a^ 
to be bitten by mosquitoes as are children, yet p<diom> riiii' .i.' 

' a considered essentially a disease of childhood and yo'iiig a 
‘ (This assumes equal susceptibil'ty to inlection at a 'gt . 
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may, of course, not la* thf* ca-c; at tin* 'j)n‘scnt time we liavi^ no m- 
of knowing.) And tiiirdly, while the abundnnce of mosquitoes aa-*i - 
(o SOUK* <‘\t(;nt with the distribution of the disens(N tlie two are n<>' ... 
elos(‘Iy correlat('d as would hi* exjjected were niosfjiiitoes tin; cm; 
of the iiih'ction. This will la* more fully dealt witli on a tollo b ■, 
))aoe. 

It would a])j)<'ar, theri'fore, that M'liile th(* nn>squlto canno* . 
i*nlir(-ly ijinori'd as a |)Os^ihle carrier of acute polioinyelitis, it i- 
open to jiTcat sus])ieioM. Xevcrtiich'ss, niosfjiiitoes sliould lit* .■ 
fully eolleided during an entire season and continually kept in niind • 
a jiossihle, but not proliabh', source of iidVctioii. 

Allot licr import aiil: ^rou]) of Dipti'ra (‘oiictu'ned in tlie transmi—!. a 
of disease* are various liitinj;’ niiiscid Hies counnonly known as “t-iw- 
(lies, ” d'hese lielon^ to a siiifrle •j,enns tf'/ox.sbm, and, as is W(*ll knnw ii. 
ar<' the earriia-s of sh'epinj*; sickin-ss in man and various try))aimMi!;..- 
dis{*as('s aniont;’ doincslic animals, TIk'v ari' tin* sjiecific alteni:!'^ 
hosts of th(' ^'arious ti'ypaiiosomata and thus, so far as we know, ai^'n- 
hitely necessary to llu’ sju'cad of such disiai^es. Tlii'se iiii's are iioi a. - 
tivt* to America, hut tlien* is om* common biting miiscid, the stable ily. 
A7m//ar//s aildfnnis h,, common to Kiirope and Anau'iea, whiclt i' 
vi'ry (‘losi-ly related to (in' tsetse flies, both in structure and liabn-. 
It has h(“en (jiiite d(*(initcly associativl with tlu* spread of surra an*! 
may rt'asonahly be siisjK’cted of transmittinii; any disease* repre>en;--i 
liy organisms in the blood. As is mentioned later in this artid''. 
this tly has been found in tin* (aiviroiis of practically eviTy ca^<‘ '■] 
anterior polioniyi'litis examined with this In view, and may qui^*' 
jmssihly prfove to he the insect resjiousible for its siircad. So far 
can h(' asc(*rtain('d at the present time, the conqiarativo ahundaicT 
of this lly during' the sumnn'i* months coincidi's closely with the* iiw!' 
deuce of poliomyelitis, as the Hy afipears in small numbers early in di'* 
sumincr, and persists in increasing numbers until cpiite settled '•■■id 
weather in the hill. Such a seasonal fluetiiation has been observeii in 
the dis(*as(*, which app(*ars in early summer, increases toward the endy 
fall aii<l then practicalK’ disappears during the late fall, winter, msd 
very early siiriug. Such increase during the course of the season 'o 
not common to all insects, but is characteristic of such as have a slcrt 
life cycle, perjuitting a number of consecutive broods to mature < 
season. It is, of course, also common to mosciuitoes, house fl es, c’ • 
although less strikingly i^o in the case of mosquitoes. There is sd: *■ 
discrepancy in the autumnal disappearance of the flies and the dis**: - 
as the latter appears regularly to drop off a little sooner than might *' 
extiected. This seems easily explainable, hoNvever, on the basis - 
lessened activity on the part of flies in cool weather, and the shor t’ 
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^jicnt outdoors by the (.‘liildroii for tho Mtuir n-iMni, nuil brra'iM/ 
,v ore in school during a groat part of tin* day Maai afu r iIh' Io-m 
,/ -rptoiubor. It soonis to us, tliorofnr<'. ihai ihi- ias-i raioa.i ho 
■ ^a, ivd.t!KU the greatest siaisoual o\]iro-inn of aiaui' coi.lnnir p>.ii- 
srlltis agrees strikingly with tin* gro:ii(‘M givovn! of S/.,;- ,,., and 
': >■ M-llO(fl vacation pcaiod when oliildivu of :iil au.- iivo a conipara- 
out-of-door lift' in ]>arks, in hailiing. oio. Thriv ‘k one hiiai 
'^‘‘nnoxys which should roct'ivt' oon^idoi'adon al-o. in indln;:, d 
•,, r> rogularly passes from anijnal tn animal during ;i -inali' h.dnm 
;al th(‘ opi)ort unities for it to transmit mior(i-oig;nii>iii> m a ino.baiii- 
, ; way upon its moutli-parts art' tlms gi-oatly inor<•a^rd, 

' h i tins a))})('ars im])ossild(' upon (? /;ro>r/ grtnmil' miaiirom s'd a'-. 

■ah a final di'cisioii must await llio rcvult- of r\]>i-iiini'nN ooa m 
•:ii.;:i'i-s in whieii an attom])1 is hoiiig niado 1o iran-jnsi ihr dioa'r 
aamig mojiikc'ys l>y imams ot Xhoz/oa'.'/v. 
h i'^ intlTesting to note in ouimooi'on wmIj tin* ahovw i-riiiail.-' on 
that it niay quite possdily ho a'^ooiniod with iln- qav.id 
'■! "inline infectious anemia, hdii’ initial aiiaok of 1hi> diH :!--*' n->ia]l\' 

1 ^ I'lir.- ill July, August and So])tonihoi' ami no raii-al rt ladon ;i]i]''';o-' 
oii xi-t between its iiicidonoe and such ordinary ,-om'r<> of iiifcolion a^ 
:'"'h, water or contact. It is a blood disoa‘-o, not infi oiiou^ ihrough 
ai^r-tion of the virus into tli(' alimontary iraol, Ian ro:idil\' oonnioini- 
":ih|(‘ hy intravenous inoculation. Snoli onll(iiliou^ iimiiodian-ly '■im- 
•i< '\ Sloiiioxys, or possitdyj bnt less prohahly, lltuu<i(nbiti. or Vh/.-ioov.-, 
•i- laiiit'rs, especially since ex])('riments with niitx/hifus, 

d;t' carrier of Texas Fever, havi' given nogativo re>ulis. 

Ihlonging to another closely related family, the Anlliomyidao i'- a 
amch smaller insect known a.s the horu-tly UUcmntnluii - which 
'■■Miihits hiting proi>eiisities similar to tlume of tlie stable jly, hni ooii- 
its hlood-sueking tdmost exclusively to ilonioslio animals (hi 
hC' account it is almost entirely ri'sTricti'rl to harnyards and ]oi-tiii'o« 
"i' aiore rarely to stables where the adults attack 1 lie animal' and uorgo 
i!i"!!tsflves xvith blood. In visiting cases of antermr j;oliom>i'liiis 
‘‘'‘•'ing the summer of 1911 we have looked for ?histiy, but tnund ii in* 
hj" neighborhood in only a very few instances, h lii- lari, coiii'lod 
its rare occurrence upon Jium, remkrs its assooialioii with |ioiio- 
hlA very unlikely. 

= ir-re remain several other groups of l.Uing Dipt era: oitf ot them, 
corse flieg (Tabanid®) have been as:'Ooiated with several hl'rn.-or'. 
‘'laestic animals. Mono are known to he specific oaiTtei', hui on 
ant of their Idood-sucking habits may carry the virus of fli'OM'<‘. 
I'- ''Usual way from one animal to another. It is ]io>:'iblc iliat tlc"' 

^ 'uidie may also take part in the transini'sioii of anterior iiolminyr- 



314 JOL UXAF. OF KOOXOMFO EXTO.MOLOGY 

iitis, ;is they Ikivf* fouiul aliurulant in (a^rtain niari; 

districts wh(‘r(‘ (‘]>i(l(‘mic ])olioiiiv('litis has (xa'iirnaL Tho sca^. y 
distribution of fiics is not exactly like tliat of Stornoxys. v ,, 

the horse fli(‘s do not liavo such lu'ief life cycles and tluar.jjrc:; -t 
abundance is ralh(*r in rnidsuninuT than in the early fall. If 1 o 
should prove to b(‘ associated witli ])oli()iny(‘litis, tlieii ther(‘ is p{a ! 
p;o()d evi(h‘nc(‘ that luatluT Stomoxys nor Tabaiius is a s])ecific cai ; 
as the two an* ipiite different insists and it would lie very unlikel\ 
the sanu* ])arasite to alfect both. 

Another }>rou]), the Siinuliidie, includes small liitin^ tiii-s w 
.soiiK'tinies appear in (‘iiormous numlxas in certain localities, partirii- 
larly in tin* .''iiriiif; of tin* year. In hairojie one of thesi*. ,1, 

irpldtis lias been tliou^ht to transmit pellagra, l>ut this suspicion - 
not yet l)een ])roved, and Annaii'an investigators are inclined go - aiv 
to doubt it. d'lu* larva' of these tli(*s breed exclusively in swiejv 
running brooks, and llu* adults are on the wing mainly in the >pi;!i:: 
of the year, so that their association with antinior poliomyelitis uoil.i 
b(‘ viTv inpirobable, as jiolioinyclitis Is not eonliin'd to such localiui - 
and its gri'ati’st seasonal inciilcnci' do(‘s not correspond with the sea'("i;f 
nbundniUM' of tlu'se insects. 

Among the midges, another (wtensive family of small liies, idiii'dii- 
omida'), which an* gi'in'rally innocuous, an' a few s])cci(‘s whicii >et'L 
blood, 'riiese an* cpiite vicious liitcTs and might perhaps be s.-'- 
eiated with the sjircad of polioinyclitis, although w'c liavc not bit i! 
able to demon.^trati' tlu'ir prcseina* in tin* vicinity of many la-rv 
Also, these flies are veay small and rarely, if ever, hitc .animals, so 
any iniia-tion from animals could not ordinarliy lie due to tliem. Tf'v 
thus a])pear to bo much less likely than mosquitoes as carrici’' <': 
poliomyelitis, aside from the fact that they have never yet biaai 
ciated with any disease. 

Somewhat similar small flies belonging to still another family, i ^ 
Psyehodida', are blood-.sucking in habits. These are included iis m,- 
genus PhlchotOHUS and its allies, hut tliey occur rarely, if at alb in "ur 
•region, aiul need not be considered in the present ooniioctioii. 

The Siphonaptera, a group of small wingles.s opizoic parasite.s kn vii 
as fl('as, have l)cen assoeiatF'd as casual cai'riers of bubonic plague . 
are known to be the most common agents in the transfer of this disc • 
They have boon suggested l\v Conn ^ as the possible carriers of c 
epidemic poliomyelitis, but their habits and seasonal distrilm 'U 
appear in no way to bear out such a supposition. Their relc 
abundance in summer and winter does not coincide w’ith the incid' ■ 


Kept. State Bd, Health, Coniieclieut, 1010-11 (1912). 
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( !k' for th(* fallinj*; ot\ oi pnlinuiy^Titi- in winter lar nnnr 

. -.i-caljlc than the Inssmu'd aliuininure nl' tltrt-. AUo. li.a, wonM 
■{ lo distribute the disease move jvenci’nily ihnniiiiniut irimiln-- Mian 
■ i:ill\;oe(‘urvS, althoiijrli tlu'y ini^lit, of (■n(ji>e. Meeuunt inr u- einiiaee 
n. .■onsideral)le distaiaa^s the Miij;i‘aii(iii di •iniiietb tn wineh 

; ' V might 1)0 attaeluHl. 

i! >eems j)robid)l(', tluToforea that liras pla> no role in the ii.'in- 
e, -^ioii of ])oliomyelitis. 

There remains only one otlua* important gt ntip ot in^eei -like annual-. 
I'ee ticks or Aearina, which jnust hi' cnnvidored. a- xuiie oi the-, ha\e 
i-crii >}io\vn to be speeilie <*ari'i(‘rs of se\ eral (li'ca'c- hnMi of tnan anh 
T nir-tie animals. 

\i tlu' beginning of th(‘ ])resent investigation it wa' Mi'p-erir-i n.ai 
nek- might (plite likt'ly b(‘ associated with the -piaad oi aenn- rpi- 
<1- iiiie poliomyelitis, and an attempt was jnade to driertunie the inv-- 
ri;e(' of these in the immedittte environment of all the ea-e-. h wa- 
a'i'o a'(‘('i'tained with as gnait ataairaey as possilhe whether t!i ■ pal lent 
aetnally been l)itt(‘n by these animals, or whether it eoiihl lea-om 
ai'ly he snp])Osed tiiat h(' might liavi' li(‘(ai. A-- the work proL:t -eil. 
it her.ame increasingly ditfieult to forniulale siieh a tlieorv in .ircnai- 
aiice with the obs(TV(Ml facts, however, ,’ilid it lead to he ah.iinloneii lor 
ike pr(‘seiit. Nevertheless, one ])eeuliaril y ha> hem oh-i't\ed in ihe 
1’ eiirreina' of the discatse in e])i(h'Jiii(‘ form w lileli appear'- iiie\plieat 'le 
;iny other basis: tluTc sc'cnis to he a well-iiiarke 1 lenileiiiw lor a 
Paiioti where acute epidemic ]iolio]iiyelitis has heei- ahundaiit one 
:i' 0 !i, to 1)0 oomparativ(‘ly free frojn thf* di^ease the jollowing yeaa' 
i-at to show a well-d(‘fined (“])i(lt'mie the -erond season, mieh a la-mr- 
every other year is not always very proiiouneeil, hut i- 'till 
ti"' lecable, and if tltis is the {‘Xi)ressioii ol j’aet<M's in\’o]vi-d iti t he -|Hea(! 

the disease, seems to find no e\])l.-ination e\i'('pl on the lei-i- ot 
.iciection carried by some insect which napiircs iwai ye.ai> to mat me. 
i '' commonest tick met with on domcstirated animal- in .Ma-a- 
'■ 'i-^ftts is Ambhjovnna amei'ic(iiiU)iK and actayaling to Ih-hopp' thi-i 
k usually requires two years to attaiii jnaturitv in tiii* re'ii<)n. It 
’ "ly affects man, and could thus lianliy be the primarx' eai;'<- ot 
k iiun cases, even had we not faile<l to <lcmonstrat(^ its pre-mee eom- 
’ nly about cases this summer. Sev('ral assum]dimis are ilieiatoo- 
’ e»ary to associate it with acute epidemic pnliomyeiiti-. and. 

■ <>ugh these involve the matter in such great ii(mht, it seem- worth 
h‘ to outline briefly what these are: 

• That human cases arc the result of infection fmni .inimai-. a. 

‘ bt., Sept. 20 , 1911 . 
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loast siU'li priiiiary cuso.s tliat form a nidus from which iiifeci'ani j;, 
hit Of hiJfcad. 

2. That, wliilr the ti{*k may he the ^oimral carrier of the dix , 
amoufj; animals,* soim' otIuT canmT suf‘h as Stowoxys is noccs.^nn ■ . 
traiiMiiit llie virus to Imman cases, 

Tliat the introduction (jf the dis(‘ase into Massachusetts ,,, 
recent tliat tlier<' has not yet Ikm'u time for it to l)eoome ecjually a!r, 
<lant eaeii year. Such a condition of a])proximately equal anmial ie. 
dene(‘ must neces^a.rily come ah-out linally, on lh(‘ Ixisis <jf tlu? ahi.,.- 
assunii){ion, as a result of ho!d-ov(T cases, and of irreiriilarities in t : , 
leiurth of the lifi' cvc](' of tlm tick. 

One liahit of this tick mijilit throw d^nil)! u])on sueli an hypoth* 
since unlike the {‘attle tick, J/mv/uee/neb’ (UKudidu.^, AviblijOfnind. di<c- 
from its liost to molt, and must fre(piently attach itself t»> si-vi r: i 
animals during its lifetime. If it remained attaclu'd to the 
animal continuously as does th(‘ cattle tick, a hieimial reinfection woiiM 
iu'(‘es,'^arily rc'snlt, stma' with T(‘xas Fever fresh animals ww infect* a 
by the Piroplasma parasite oiil\' throu^;!! yotmg or setal ticks lialchiau 
from {'|i;p;s laid by iidVcted female tieks ca])al)le of transmitting- o.-- 
disens(‘ to tlnar olfsprin^- throu‘>,h the (‘ggs which they deposit. In ih' 
light of Jxmnshur}’'s obs('rvations, howevta*, ,<ueh an ol)j(H*tion In.--- 
its foret'. 

Account of the Area Investigated 

in the following short acconnts of the towns visited during ilc 
summer wa' have eiukaivored to give only such data as appear u* 
hav<‘ a bearing upon the forc'going (lisenssion. 

A\kurniAM. Poptilation approximately 28,0t)0. 

Waltham is in ^Middlesex County on V>oth sides of the Chari*' 
Uiver, ton miles wo.st of Boston. It is connected with Boston thmu-li 
X(‘\vton. both by trolhw and by the Fitchburg division of the Bus* "’a 
and INIaine Itailroad, \t is principally engaged in the manufactun* "! 
watches, although there is also a large cotton mill, a bleaehery ai!*! 
dye works in the town. 

I la this coiincctiou it is instructive to note that Lounsbury has shown that C:t: / ■' 
piroplasmosis in South Africa which is transmitted by a tick {Hirmophymli^ /*■ , 

is not' transmissible until after a complete life cycle of the tick. Thus it is 
not by the larvje from infected mother ticks, but only by those which, reared i ci 
eggs tloposited by infected mother ticks, have passed through two preparatory ^r . -■ ' 
and a.ttained the adult condition. Here, contrary to what prevails in the spre;!.: -i 
Texas Fever, recurrences of eases from individual infections are delayed till a «■ 
plete life eyelo of the tick has been undergone. If wc have to deal with a 
having a two-year life cycle, such a fact is at least significant in relation to 
apparent biennial fluctuation of acute epidemic poliomyelitis. 
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Only two casos occnrred hero, ;in iiu iilciu'o of .117 p,T 

in a very unsanitary hous(‘ in the yanl <tf \virn')i lu.'ou S/n.-Mu-.vs 
u. 1C >0011 toil days after the iiatient heeaine jiavnlw.rd. 

Tewkshura', Population a])])i’()xiii!:'itt'l\ rijiim. 

Tewksbury h in MiddlosiA C’ounty lietwt'rn ih,- Mmiinark and 
( niieord rivers, five miles southeast of l.owi'H and 22 milt- intnliua-t 
Hostoii. It is eonnoct('d with Ihotou by tlii‘ If.^Oon and Main-' 
hailroad, and with the surroundini': towns and \ illa;^rs by irnllcv. 'i'hf 
i-()]inlatioii of the town pro))or. whiiT is .about booi), i- piim ipaily 
cnLiagod in agrieultiiral puisuits and tin' ]i)anufa<-iurc (-(tiiiin ntai l-in- 
i-ry, but th(‘ State Infirmary with 200 ininalcs i- abo h-fati i] in Tf\\k^- 
I'liry. 

Six eas('s oeeurn'd hori' giving an ineidiana' of 1 per l.linO: --r 2 in 
tin- infirmary and O.dO in the ])o])ul:ition of ilio town. Om dt-aili 
--curred, in the infiimary, that of a rliild, a >iato wmal. No Mckm-- 
(■I'lild 1*0 diseovorod among tlie animals on tlir ln>iilntion gminnb, 
altliough siAoral fowls di(‘d afti'V tin' first ease tHaairrod. ’I’i)-- laoi'C 
(loath o)f those fowls eonld not ho ascrrlaiiicd. A diiid traii^- 
fciTi'd from the institution to the ( dilldicn’s hi'lilntion, Pxi'-O-n, 
r-'j'i-rti'd wall at the time, hoarded out in a family in Maldtn. lalcj- 
'k-vrlopcd acute e]>idemic ]H)lioinyelitis. In lhi> family ain-iti«-r ward, 
nrohidde secondary ease, de^aloped a facial ])aral\>is. 

At lh(' time of our visit on Se])t('mber Kith, ail ili-- i'n'( - icporOtj 
fr-'iii tlu' institution had oeemn'd. Tin' usual donn-tic licccf' uen' 
"!-'crved. also an unusual abundam'i' of sTene/as, -omo (-1 whn-h 
vcic seen u])on a serc'cm'd enelo^me in tin' grounds in wliich I lie cliil- 
o!-n liad froipientlv been placed Ixdoro they wore at lack-'!. 

WiXTiniOR. Popniafion a])]}roAiinatcly 1 0,0(11). 

'Aiiiihro]) is in Suffolk County, five miles northeast tti Po'toii, 
''-■iiaO'd on a tieniiisuhi in Alassaehusetis P>ay, It is a. r>iimmei- n-i-rt 
■•ru to some o.xtent frequiaitod liy transient vidlor- to an ocean l.-eaiT, 

' •.a h borders the town on the east. Jt is eonnecii'd with Po>ton id' 
Kevere Beach and Lymi Pvailroad, and also by trolley. 

1 hvee cases occurred lu're, giving an incidence of .ilO. I bey m ic 
''‘iated with the usual liousi'huld insects, in mldition to w bi'T 
‘il horse flies {Tabcums) were eomiimn along the ln-acli irc'iucnti -i 
' die children and also reported in one* lionse where a cao' ()('ciirr' 0. 

WoBUiiN. Population approximately lo.OOO. 

bobiirn is a small manufacturing towm in Ali'ldlc'ex f cenny, t-ai 
' ■ ' ' uorthw'est of Boston, whence many trains of tiic Po'ion and 
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Milinr Uailrojul run daily, passinf^ through Winchester, Hoinei-. . 
and oIIkt towns, ami c<nmefting with the line for LowcK • 

Winehestor. d'rolley (airs run from Woinirn through AYincliOstn .. 
Jh>ston, and also connect it with I.owf'll. The principal in(ki<tr> - 
tin' tanning and manufacture of leather, and the refuse from tl, -. 
estaljlishments is dispos(‘d of in (jjx n fields about the town. A sett i - 
tank from one tannery forms a pul)lic nuisance near tlie central ] • 

of tlie town, oc(‘Upying a field about which are ranged at least four ■: 
the cases of «‘pi(h‘mic ]Joliomy(“litis. 

'riie town is a thi(‘kly settled c(ait(‘r with tliree outlying villau- 
and an area occU])ied by a small rural i)oi)ulation. Th(‘ central t)ori n 
is connected with tlie m(‘tro]a»litan sewer system, and obtain- ;n 
wat(T sipiply from liorii Pond, a larg(“ l)ody of wat('r upon the ica- 
skirts of the town ])ro])(T. 

In this town of 15,f}00 inhabitants 14 cas(^s were discovdanl ;iii 
i!H‘id(‘n('e of ])ractically 1 i)er l.tlOt) of l)Oi)ulation), two deaths, /, ... 
al)out bP fatal. The honu's of the cast's in this and otlnsr ttiWf- 
m('Uti(mcd later wo visited and investigated thoroughly. A dtaalli'i 
analysis of all tlu' cases will latta' be made in a general report of li.i 
yt'ar's work. In tlif‘ envirommait of each case, lifting flies, mostphif" 
and the <irdinary series of donu'stic inset-ts were observed, la o’ l 
cast' in a ty])ically rural district an epidemic disease among 
characterizetl by paralysis, was rt'ported earlier in the season than ■! ' 
dat(‘ on whi(‘h tlu* cast' of acuti' ejiitlcmic ])oliomyelitis occuricil a: 
tlu' child. In this neighborhood were a number of the .sttible flic- ca-i 
a few house flies. 

In another ease situated in tlie town ])ro])er, within 20 yards of sc 
railroad yard a cat was re]K)rted to have been i)aTalyze<l before u ^ 
child took the infection. Some biting flies were discoveretl on v > 
house. A st'cond ease had its origin in the immt'diate nt'iglibtirlif'- 

SoMKuviLLE. Poiuilatioii a])prox’nuitely 77,000. 

Somt'i'ville is in Midtllesex (’oimty, situated as are Woburn ; ; 

•Winchester in tht' Mystic X’alltw. It is very intimately connr* ; 
with Poston by the Poston and Maine Pailroad and liy seven I'W'- ■ 
electrie cars. Much of tht' teaming and railroad traffic betw ; 
Poston and Woburn, Wint'hester and T.owt'll passes through Somer’ 
in lioth directions. Its activities are mainly of an urban cliara' 
including various manufacturing industries. 

Ton eases occurrod in this town, an incidence per 1,000 of ap]u 
matt'ly .13. Tlie usual series of domestic insects were observe<l 
the environment of thest^ eases, including Siomoxijii. In one cn' • 
history was obtained that one month before the attack in July 
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.1 WilS stung Vetwoon thp >lli»uldrl-' hy ;i iii-rr'l. :\\^v\\\ 

. _ ;t o’clock in the evening, nml at tlir vanic time an a. lull iiiemlier 
ac same fatnilv was l)ittcii in tin' same wav. 'The >tmii \wi' ai-enm- 
,, . H-attva very slnirp })uin and was jn'oUal'ly tlie late ct ‘'unie "la tae-' 
Tohanus, altiiough it may postil, ly Imv,. Sti>t/io.i:.r' .u- ^umr 
- r Idling insect. Two liorses were kept in a dr\ clean xt:il,lr m si,,, 
v, ;■ of the house. 

No sickm'ss or discatsi' ajiiong doiiie'-iie animal' \\a> di'.aoind, 
!■ two instaiuas the fatlna's wtae t(;nn>ter'. and in «>ni', twd lihr 
i <i\' ill the family W(T(' also teamsters. Another home w .a ' 'it na ted on 
a einiv. narrow court opiai to a freight yard of the Im^'Idh and .Maine 
Ikiiiroad wlna'c various cars wm'c >tored at t lie t ime of onr \ i'ii . 

Xkwton. Puttulatioii approximately Hi. 001). 

Newton is in Middlesi'X ('ouuty se\'en mile' we't of Pm'ii.n, on tlie 
Ojiarlcs Kiver and the lim^ ot the Ho-'ton and .\lhany Ihnlidad. It 
cHiitains tlie residences of many ■ta”'sons engaged in lui.'im-' in Ito'it.ii. 
and is thus in close contact xxith the latter hoth hy ;aihva\ ;iiid road 
liaihe, wliih' to the westward it' railremds ami higlo\a\' pa" on to 
Wotef'sler and Springfield. Its indu^tri(■' aiv varied, inehidmg (hr 
iiiatiufactnro of foundry jiroducts. ]>ap(a'. iirint ehtlli. hoot ' and '!i •e'.. 
nine. (lye>. ink and sua]). A ]iart of the town is {juite rural in eliar.aeier. 

lour case.s oceurred h(‘i‘e, giving an imiilenee of ^.10^ ](er l.OOO. 
lit one case, which oi'currcd on tli(‘ out^kirt' of the toun. '<-\ei'al eoU' 
UM'f ri'iiortcd to have heen lanu' in the hind rpiartei-' two monih- 
!";ore the child was taken sick. Tlm.'e eow' helongecl to a daiiv 
atul were pastured in a field adjoining llio InjUsi' wliei'- the patient 
and frecjtuaitly escajiedi into tin* hai'k yard oj thia hou-r. No 
Oiviher information concerning the cow> eonld he ohiaineii and thrx 
hdi presumably rccoverial eompletihy. 

In tilt' house necupif'd by a second ea>e in the thickly '<-ltiid reo- 
'i' 'nial part of the town, a cjit was kept, but had not beiai .'iek. .\"o- 
’"<1 with each case was the ustial series ol domestic’ itoeet'. inehiiiin;, 
-luitoes and biting flip's. 

Winchester. Population approximately !).(H)0. 

•Vinchester is in Middlesex (’oiinty, « ight mih's imrthwe't oi Itoom 
' die line of the Boston and Maine Railroad, not far from Woiniiii. 
t' ' also coiineeted with Woburn. .Lowell, am! B.jston, a' w li a- -i- i 
'■ nearby towm.s, liy freciuiait trolhw ^ervieta It i.' piiiiaip:nl\ 

* g( (I in tanning and the manutaefure of furniture, pait' o, Tta. 

'■ a being well settled, but the rest (pate >])ars 'ly populated. 

'VO ease occurred here, giving an incidence of .22 par LObH ot pop t- 
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latioii. The first case was located on the main thoroughfare ;!!■ 
which the trolley cars from Woburn pass, and situated only a 1.;. . 
or two from \\u\ railroafl which goes through Woburn. \o deti: •, 
connection could l)c traced with any case in Woburn, althgugh 
family traveled to and fro l.)etwcen Woburn and Winchester, b: 
the second case a. similar liistury was obtained, and the cliild wa- 
to }iaV(; eaten lauianas purchased in Woburn. On the iiremiM - . ; 
both tlu'se families Sfo)Noxiis was .seiai in abundance. Xo sick auii:;:,;^ 
could be found in tlu' neighborhood. 

lh)CAssi:T. 

rocass{‘t is a village or a section of tlu' town of Bourne, hi'; 
small summer n-sort in Barnstable C'ounty on the ea.st(Tn shoi-f i-:' 
Ihizziinls Ihiy. Its n'sidcnit ])opulation is 208, but is greatly augineiiU il 
during the sumuna months. 

1'wo cases occun’e<l in this town, one among tlie ])ermancnt iiih;ii - 
itaiits and anotlit'r in tli<‘ fajiiily of a summer resident from Ib’ofktu;.. 
M ass. ddie usual dom(‘s1ic insects characteristic of .such a nuuitin.-- 
town, inclmling m()s(|uitoes, Slontoiij^ and small horse Hies (Tahai, . 
w<‘re s('(‘n on the i)r('mises of the second casta The first case origiii;:l! a 
much earlitT in the season, known to us at tlie time of our visit, hin 
not reimrtetl until afterwards. 

Hamilton. Population approximately l,7o0. 

One case occurred in this sjiiall rural community, giving an inci'l' is -- 
of .57 ])('r hlH)0. d'hc fatln-r was a (‘oachman on t\ neightau’iiig (''oa,. 
and had bt'cn in close contact with his employer's ehild, vho. di>i ii' ’ 
contract the diseasta Mosquitoes and biting fiie.s were l»reseiii > : 
the ])remis('s, the latter quite abundantly so. 

M Aiini.EHKAD. Po])uhition a])proxiinateIy 7,000. 

Marblehead is in Kssex (kninty, IS miles northeast of Boston, ti 
^miles east of Salem, and four miles northea-st of Lynn. It i- situ: '■ '■ 
on Massaehux'tts Ihiy and by reason of this location is a vre i ' a - 
c(‘nter and summer resort. Its industries are mainly the manuf;!--’ ::- 
of shoes. \M(h Boston it is connected by the Boston and 51: .■ 
Railroad, and with the neighboring towns, including Haniiltiu;. 
trolley lines, as well as by considerable traffic on the highway^. 

The single case which occurred in this town developed at 5bt ’ 
head Xeck, near the apex of the peninsula, some distance iwrv"- 
water from the town, in a family from Salem summering then . a 
case of earlier incidence was rejiorted from Salem. It could b<' ; ' * 
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with no other ease in any way, although a laua- taiM- iv|uiri<'»l 
A here may liave originated in Mavl ilehi'ad. 

Insects, excei)t nios(iuiloes, hovis('ili(‘s and Stot/iu.r.is, utn- nm 
;,h;AHigl] an insect <leseril)ed as vesrinhling a tick liad Im'cii ^ivn mi 
{],, infant and had l)itten it. before the syiiipiinns of ]H)lioni\ iliti- 
il< \ (■lo])ed. Stomoxijs had Inaai killed in tlic patient's bedroom, 

Marlboro. Population ntiproximately Ibooo. 

Marlboro is in Middlos(‘X (kniiity on the Fitclilunii di\i>ion tif the 
I'.ioOin and Maine Itailvoad, an<l also on the line of the Xrw ^'oI■k, 
\'(\v llavt'U and Hartford Uailroad. It i> eiiiiaaed niainl> in tli<’ 
!h:inufa(‘tiire of boots and sbo(‘s, liali ot its T.D'Hi \va>i;e eani(a> beinn 
i nyagavl in this industry. 

Tlire(‘ oases oocurred in the town propta', in tin' faiiiilio of wtiich tin 
1;itlier.s wer(' o})oratiA'es in thes(’ fadorii's. In <ine family in whidi 
four eases oocurred, tlic father was a fanner and the locality ty])ie:il!_\ 
rural and well removed from the town. In lliis latter l.ainilx tm- 
(iraths ooouit(h 1, and oiu' of Ibi' (‘as(‘s. a girl b) \ cars (►! age, had Mi!te]-i-d 
;; ju'evious attack of ])olioiny('litis ten \’ears ago. when an infant thicr 
Veal's of ag'e. Tlu' (jlR'stion of siaamd attacks will be iri>aie«i ol in 
:;iioth<a‘ ])a])er. 

S'jniHixijS was unusually abundant abmit the lucnii'e- roiil barn- 
\'anl of this farm, and was also seen in the bou.-e and in the beilrodiii'- 
uitli tin' ]Ritients. 

Lowell. Pojniiation ajiproximately KKijlUO. 

hn\v(‘ll is in Middlesi'X CotiiPy at tln’ jiiiictinii nl tin- M I'ri'lnice!. 
au<l (“onoord rivers. It is connected witii H<i>ton by the I'nOiui and 
-Maine Hailroaal and bv trolley lines, both ])as-ing thrnugh N>nier\ille 
aisl Winoiicsler, and is also connected villi Woburn by elect rie '-ii]--. 

b a nianufaeturing town, cng.aged mainly in textile induct rie-. 
:'ldiough it also contains many fotiiidrics and machine >lio]r“, .'ind 
'••aie boot and shoe factories. Its poi>uk'Hioii. theiciore. edii-l-t- in 
Ml part of the lower working classes, living hi rather clec-iv ith ii 
'^i'M'icIs surrounded by more siiarsely ])(‘o])led rural communlth-. 
l ourteeii cases occurred in this town, an incidence oi appi'oxlimoel . 
b' I'cr i.OOO of population. The usual series oi domestic inc-ct.- U'-c 
- - rved ill the ciivironiucnt of these ease,, iiiehidiiis! le 

■a e;i.<o a oat booaiiic paralyzed at about tlie uune time iImi tie 
• d was paralyzed, and this child had played with thi* lait intimat' > . 
1 - cat wa.s driven out of the neighborhood and could not be leuml mt 
' time of our visit. 

M least six cases in the city occuriaal later, several of whidi ui i' ni 
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the iminrcliatr nf’ighl)orhoo(l of the al)ov(;“ ease. It is interest ii 
note* tliut TUTiriy all of these eases w(‘re distributed along the : i;. 
art(‘ry of traffie betweeui Woburn and Lrnvell, and situated (‘iflu 
or near enough to the main thoroughfare to be within easy flygdi-i, 
of it- that is, if biting fli(s ar<‘ shown to be carriers of the infer :, i, 
it is not iinr(‘asonable to siip])ose that infeett'd flies may hav(' folic.,.,! 
horses or have l)e(‘ii carried on veliieles coming from Woburn cn, 
Lowell. The distance of the e;ises from the main thoroughfaiv . 
not in (‘xeess (jf their ordinary range of flight. In sevtTal otlier ■ , m. 
animals w(Te (lis(‘ov<T(‘d, but no sickiu'ss among them. The f:i’!.! 
of one case, a milkman, <l('liven‘(l milk in a family where a ea.-e 
d(“V(‘lo])ed. 

A\'estfoi<i). Po[julation approximately 8,000. 

Wi'stford is in .Middl('s(‘x ( 'ounty on the Toston and Maine U.niliv. '.; 
six mi](‘s .voutliw(‘st of LowiT and 88 niil(‘s northwest of Rostom k 
is composed of six smaller villages wliose population is engaged ni;i!:!; 
in agricultun'. 

Only one ca.''(' occum'imI here, on a small farm situated in a f!ir-:r:r' 
with spai^e rural iM>])ulation. giving an incidence of .88 }kt i.ooi!. 
-Mos(|uitoes wer(' ]>r(S{*nt and abo Slof/toxy.'i in the ])atienl’.s licilr--::: 
and 11)1011 tin' front door screen.^ and (‘Xtfu'ior of the liousia 

^\dN(•IlKNl)o^^ Poimlation aiiproximatoly 6,000. 

Winchendoii is in AVorecster (/ounty, situated on the MilliT Li' ■ : 
IS miles northwi'st of Fitciiburg and 86 miles nortli by \vc'? “■ 
Worcester. It contains thn‘(^ villages, and. allhuiigl) in iiart 
thickly ]io))ulatcd, is entirely (h'stitute of any system of closed nim:;' :' 
pal smvers. It is principally cngagi'd in the manufacture of wn( ':'!i- 
ware, toys, cotton goods and wood-working machinery. 

Only a single case occiircd here, several miles from the town •>!. ’ ■ 
country highways betweim Winclamdon and Koyalstom Siiict^ ‘ e 
time a ease has deviTpied in the latter town, but ha.s not yet ■: 
investigated by us. The house where the cliild was taken sick i' ^ 
f.'ery rural district, jwh across a small brook from an e.stalilisln 
where old rags are sorted for use in a shoddy mill. The prer ■ 
were very dirty and unsanitary, and suffering from a plague of : '' 
quitoes and tiii's, both house flie.s and Stoinoxiiif. Near the liou^i 
a large dejiression, previously dry for some years, Init this 
dammed and filled with water. 

Tael River. Population a))proximately 110,000. 

Fall River, wliich is in Bristol County, is an important ral 
centre, and also a port of entry which thus suggests a possible inq ■ 



V2] BRITS AND SHITPARDi IWAXTIU: l'AU\IA-ls 


A 

,i the infection from ui>roa(l hy innni^rants or iroiii odirr Aiiu ri- 
, ,,i nrts. This city is on the Ithoih' Island hordn', tm tho . a-inu 
of Mount Hope Hny, the northeast arm ol Narrai^an-ott Ihiy. 
he 'J'aunton River, 20 miles from the s(‘a. It intimot. tv 
vr. ed with Roston atjd Providt'mae and the intervt nihii ,h>iiiii- t.y 
ivs, and there is much inlerurlKUi trallie earrie-d on witli Tmintiui. 
\.u Bedford and Newport, H. 1 ., also. Fiami Bo-tun it i- Is 
hut from Providema* only 20 mihs. 

I'Aiil River is a typical ehy of small maitiifarl un->. (aniilox in*; ticarlv 
■jA.iiiiO operatives in the prodiietlon of notion n;nod- whidi tuiiu \[< 
:na!‘-ii>al industry. It is rather dens('ly pojntlaiod in hut rnxt r- 

i;!ta-e area, emln'aciuf]; over 40 sciuari' mihs and inrhitlina manx 
‘•aiaiid districts. In these, most of tln‘ easts otaairrod. Th*' uatfr 
viiit^ly is derived from Watuppa. Lake, a Imdy ul' waid- tm mih-' m 
.iiL^tii tin tlie eastern sidt‘ of tlie eity. ll has a ttisod -xsti-m ui' -l■urr-, 
a, "vvia^ to the character of a |i;real ])arl of its ])i)]iiiLaliiin. i' iiui a- 
s.ajily as ini^ht he desirc'd. 


New Bf.dfohd, Po])ulation :ii)i)ro\imatf]y IMi.Oiio. 


N'-w Bictford is a manufacturing: town in Bii-ltt! Ctimiix. tnar the 
:a.>iiih of the Acushnet River. It is on tln‘ line nf tin- Ni w \*trk, 
Haven and Hartford Railroad. 50 mihs -uuih ui I’xiOun, and 
i'Uiiit'et(d with Now York (dty and the island- of \im'\a!'l Staitnl 
■ V :i r(^<;ular steambotit servict'. Its indiistiLs are larin-ty tin- mami- 
of cotton goods, and in this tradf in'arl\' all isiidd ui 
’•au'- earners an' engagt'd. 

h'lur cases occurred in this city, an iiicidetice <if ai)pi'<'\imaiely 
vl cm; logo of ])0])ulalion. 41 ic usual serit's of domer-lie m-eet' were 
"-'-^‘ved in the environment of tlnse ca-e-, iin'lndin;: 


atlult case, female, 35 years of ttge. a mill hand. rejiuri> that the 
-er loom fi.xer, who lived within a hloek ot her home, had a ehthl 
* anl unnl:)lo to walk for three wta'ks. No diagno-i- wa- ttiiiaiiieil 
t ‘ I'ase of the clnld, nor was it reported as a ease <4 jjolinmx eliti-. 

‘iiay he stated, then, in a gejieral way for al^ (.-ases where ^ 

- •■■em that this fly was ohtservt'd in the house, un the hmi-e. un the 
'■l^es and l>arns; and occasionally in the patit'Ut - l»eil eliainhe!. 
i teeii cases occurred in this town, an incidt'iicc of ap))i‘o-Nim;ii'‘l> 
1,000 of population. The usual series of doimstie m-eet^ were 
'■d in the environment of these case., including Stnmnf.r. In 
every case domestic animals were st'en and in four iri tla-i 
in cats Avas reported. One case in the city gtive ti hi-inn o. 
ige cat straying into the house and being petted a good deal h> 
ild. The eat later died, and Avithin six wet'ks ot ihi' ^ 
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ileatli the cliild becamu' aiul M’as paralyzed. Anothi-r cn- 
the rural <iistriet, AtcTidia]! St., wa,< fountl to have Herpes Z< 
eoiiitilieatiiij' aeiiti* epidemic i)oliomyelitis. Ttie fatlier, a teani^u r i; 
Inisiuc.ss for himself, k(‘pt four or five liorsis in the stable ^t re;;- 
house. S(ot/ioxij<'< was unusualh’ abundant her^, as were also niovti!;;. 
toes, but no >iek animals, d'lu* child had marks of bites on his dn.iv, 
A niontli befoi'i! tlu' attack the* family wi-re livinj? at a nearby bi;,r j. 
dlie child was oftiai ])Iaced on th(‘ horses’ back and led arouiai il., 
grounds. An intiTcsting cas(‘ in an adult male, 73 years old, 

S(‘en, wliich ^i;av(‘ a history of bites by .stable Hies, followed in a ua-i. 
l)y febrilt' attack and paralysis of one .arm. 

Summary 

\othini»; alwjlutt'ly definite has hitherto bemi ascertained rejianlt!;:: 
tlie channels of infection of acuti* e])idemie i)oIioniyelitis. 

Many facts connected with tlu‘ distribution of cases and the s]H‘(:;i; 
of epidemics of this disease' to^etlu'r with historie^s of insect I'iti- 
suggest at least that the dis('as(* may be insect-borin'. 

Field w'ork during tlu' past sumnuT togi'tlu'r with a consideraii<>:. 
of till' t*])id('inioIogy of the dis('asc so far as known, ])oints stroiici} 
toward biting flies as jiossible carriers of the virus. It sei'ins jirohaik 
that tlu' eoinnion stable* fly (;S7owo,r//.‘^ colcitrans L.) may be re>poii'i- 
ale to a (*(Ttaiu extent for tlu' sfju'C'ad of acute epidemic polioinvi-li:;-. 
possibly aidt'd by otlu'r biting fiie's such as 77d>ro??/.s lincohL Xo Uh-:' 
which dis])rovc such :i hyimthcsis liavi' as yet been adduced, ui-: 
experiiiK'uts basi'd u])ou it are now in i)rogi'oss. 

If the <liscasc siioiild prove to be common to any species of domi '*:- 
animals, as is now strongly suspected, a secondary eonneeiion of lirk^ 
in St mauling the disease among such animals seems probable, .-i- ' 

been nu'ntioiu'd earlier in this ])a])er. 

From tlu' ima'stigation during 1911 it has become apparent tl u :: 
acute etudeinie poliomyelitis is an iiiseet-borne disease, theia' ma-i 
exist sonie factors in its spread which are as yet far from chair: 

, from tlie knowledge ‘so far gained, apparently more complex 
those involvetl in most of tlie insect-borne diseases hitherto elucid;:‘'V. 

The relation lietwecn human paraly.sis and animal paral>>;- ' • 
kindred diseases, is as yet very imperfectly understood, and it 
possible that studios along this line, if undertaken from an entonu' l. - 
cal standjmint, might sein e to advance our knowledge concerniiw 
spread of acute epidemic poliomyelitis in man. 





HOWAKD: PKOSFALTKI.I. A WuiUi IN li\l V 


XHE ACTIVITY OF PROSPALTELLA BERLESEI HOWARD 
AOAINST DIASPIS PENTAGONA TARG. in ITALY 

pcnlagona Tar^., or tlu* nf tlic ir!iilt‘i’!i-\ , \v;is 

;iiK! oi)sorvc(l in Italy l>y ProiVssor I'ar^ioni Toz/rUi .<! Mnirii,-(‘ 
-iiioii >oin(‘ hraiiclios of inulLorr}' which wco' -cut in him fmiii cmn- 
fiisiiir- in the province of (hnno i Ih'oscrpin, A>:'ii, (’mi/.n'. I'hi'y 
uio' mentioned in a dated May lO, issf') addii '^-fd in Prnf. 

hrmiceseliini and puhlislu'd in tlu' Itivistii di Hachiciih uva. \nhim.' 

vni. 

:^iiiee that time /^hfN/nN yav/hff/e;*-'/. only loehly anlaLiom/rd hy ail- 
vci-c indigenous conditions ami hy the activity of th-' auriciihnn'ls. 
!,:i> s|)r('ad with an increasing rapidity and occupies alnm-t al! the 
, 'filters of nuilberry culture in Italy, and laalainly al! o’ mutii Italy. 
We have then all of north Italy infested, toirethm’ with a amul part 
of central Italy, and centers of infestation in south Italy. 

Tareioni was the first to sn^.trest, in isn2. that />o/s/cx f eu 
wa- of Japaue.se origin, and now (wery om’ holds thi- npiition. 1 lii> 
'pccies was described for Japan by Sasaki. (»f 'Pokio. in IMM. under 
tlic name Diaspis pnhJ/c/e/'mus. ami tor Australia b\- lr>im in l'^M> 
imdcr the name /)ios/n'.s atniigddh . Jn America it w;i' dociibi'd !»\ 
Mnraan and Cockerell in 1892 under the name 

The spread of this species in Italy rea(“hed such projH.ri lou'^ that, 
the Italian p;ovcrnment was obIi<>;('d in 1891 to promiilaaic a l;i\\ aaaimt 
the Diaspis, eompellinR tree owners in infested localiii<- in (iahi dm 
iii'fci hy mechanical means fscra])in^ tli<‘ trunk and the ini'Mcd 
hi’anches. pruning, slerilizin»; by firtv), ami by insert icid.d '■ohitinm. 
Ill "jiite of these expensive measuri’s, the ravaai*^ oi the ah vu n 
laa '(’usihly diminislied, and its rapitl and intense jitnpaaatini) app-” 

’ ady could not he stopped l)y artificial means. 

In this deplorable state of affairs ProspnWIh rem'd hv 

Ih'nicssor Rerlcse from Diaspd'i (imugddh troin B\nieii<’a .md di .< im* ^ 
hy Doctor IIoAvard, Avas introduced iuto Italw .\> <ail> a b 
Ihnjfsjior Berlese thou^i^Iit that the sprtnul ot thi' >p' • b> d** > 
’■v." due to the lack of nattiral enemif^s winch held it m < ai r-. m 
n: 've country. Considering tliat all of the Diaspim* s<ah .u< * 

^' ■.-ally attacked by internal parasites (whicli de>troy ^ 

’ ' cf nt) and that Dia-^pis penlagond had no parasite in It a m 
d that there must be in some part of the world an csia eial mmim 
'is species which could fisht it in Italy as wfJl as in ii' i'''’! ^ ^ 

'■ In the month of Alay, lOOty Professor Berlesc reeciveh fc- n. >. 
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living; irxlivjduals (jf Prosiialldh ha'Ie.^f^i How. from the United S' 
wiKMK'c they had hecn sent fiy Dootfjr Howard’s kiiifliics.s. He lih< : 
thorn at Milan; i?) 1908 ho was H}>h‘ obtain the same speoio.- ■ 
Japan, and tlioso indit iduals worr- liboratorl at (lonoa. at ('astdc } 
O'rrato, and at Milan (\hin>:a^o), at ('as(‘rta, and at Pisa. 

;\t (h'lUKi tl!(‘ parasite was liberated in small nuni})ers (jierhap- :) 
tliir(y) upon a iiiiiiborry tree wliioh was nne of a series of olov<'ii l .,r 
broad-branoli(Ml trees badly infested by the Diaspis. 

In Deeetnber, 1909. and in .larinary, 1910, th(‘ I)ias{)is ha<l aii;, - 
entirely disappeared from tlu'se innlberries, and almost all the fViir ’i ^ 
found inf('st<al by the Prospaltella. Two t lion sand seebiji.,- 
bratiehes weia' (ait off and distribidaal in the north of Italy. 

At \dmzati;o tlu' small number of parasites put out in 1908 n]"-:, 
mulbraa’V tre(‘ in tln^ middle of alanit thirty othra-s on th(‘ laiiip ■: 
Si^i;. \'aso had ^iven rise in March, 1909, to a very sliirht })nia( 

Jri July of the sam(' year the per(a‘ntajj:e of parasitism was imnv ti::;:. 
eif^hty, and already th(‘ scales on the neittliborins trees w(‘re attai lo -: 
by the Prospaltidla. At th(' end of 1910 this Jittl(‘ })arasite unaiii-e 
wa.s projia^atin^' itself upon all of Mr. Vaco’s mullierries, and fVi 
ujion neij>;hborin^j; lands, alniiulantly infesting? the Diaspis on tlav, 
rows of mulberries of more than thirty trees over a space of 2()t)0 s(|iiaii 
meters. Profe.'^.sor Perlese cut off 600 pieces of infested l)rani iji v 
He estimated then that the increase of the Prosf)aItelIa from April. 
1908, k) April, 1910, had progressed as from 1 to 5000; that is 
s(>venty times yearly. 

The increase of the Diaspis from one year to another is much snndl' r. 
and Berlese has calculated that four years will suffice to destroy lie- 
most injurious scale over all of Italy by the aid of the Prospaltella. 

Deducting the material from the nurseries at Genoa and \ aii/aii'’ 
there were established in 1910, ])y the aid of traveling professui' 
agriculture, societies, co-operatives, schools, municipalities, tie 
lowing centers of distribution of Prospaltella: 


Ligiu'ia 

57 

Piedmont 

600 

Lombardy 

809 

Venetia 

700 

Emilia 

55 

Marche 

60 

Umbria 

40 


About a huiidrcd branches were sent to places outside of Italy. < 
others to Locarno, from which no late news has been received. 
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HOWARD: PRU'.I>AI.TI i.[..v Wn[tK IX \ \' \\ \ 


■ , !(• aro tho roj<ult:> ublaiiHMl at Oav viu\ of tlu- vrar iDi t, an ooiii,;: 

■ (• amnint of Professor wlm ha- liim-rlf xioo .l ihr s„ 

. iit u])]K‘r Italy whore noilhcrric- aic rullivainl : 

: a' lU'JiiDii in whieli the spiaaul of tlir prcrinii- par;, -it. 

• ■ ■>Ao<\ elTe(‘tive and the most (‘Ihrariou-. \ h.ank- Oa- iiai- !a' iaai-ii 

, of the travelinji j)r<>f{‘sso!'< (,f aiii'iculi mv. i- up[ < ;• rao 
\\ . -aivt' already said that in 1!U0 loui' Innutnd pi,-, a- nf hiati.-i,, . u, o 

■ i lo tliis In 191 1 llie iiunihrr w.a- inri-c.a-c <i lo lliiO, i i;, 

ai-iii'tion of tliC Dias])is l)y the p:i|-;i-i!(‘ ha- l^iai ill!, I,., I’ha' tea 

O will ho the first to 1 h‘ cleared ttf lla- -i rdr In -(Unr l<-,':iiit|. 

. o-' •ially at \'iiicenza and at \h'roiin, w hero tjir rni-pal',, !ia ',x;i- pla« - d 
i'JO'.h the multiplication has heeii -mdi that diey .ahi'adx I'ho!]) iL. 

'i tai (h'struetiou and disaitptairaiu'e of the 1 )ia-pi' a- ' 1 m- ni i hi 

■A. Il k of the ])arasite. 

1‘i illiant results liave Ixaui obtained hy hrfaVs-or < tr-i in i in- -ahni i- 
<0 liiva. where centers of s]ir('ad ol th(‘ Pro-paltella havr hft ti <--iaii- 
iid:ed since 1908. 

TIh' most maiwelo\is results havr- hern noticed in the ciiiter- nf 
'Ulead ('stablished in 1910. Hen* one finds tlie Dla-pi- -till on iIm- 
tiutk, but all destroyed l)y the parasite. 

Professor Berlese visited Lombardy also, where the ino-t peth-ti 
Cl liters of spread were found at \'aii/.aa;o and at \ eni-iioiin interim-f. 
At \’anzago upon the estates ot ( av. ^ a^o he w;i> not aide to intd ;i 
healthy Diaspis, but only tract's of tiie scal(‘ kilh-d by the para-ite. 
Around this estate the Diaspis was fom\<l to a di-taiue ot -eveia! 
huiidn'd meters, but always inlested l>y the Pro-palii !!a. wliieh had 
spread unaided. Professor Berlese (“stiinatcs that in P.tlJ all tlw 
Bia'])is will be destroyed for a distance ot s(“V(‘r:il kiloi),eter- trom Uie 

outer. 

In 1911, 7614 branchf'S carryinii tlu' Pro<|)alt(‘ihi wen* di-iiilnited in 
lt:e\'. and this is the list of localitii's to which this infected luateiia! 
V.;!' -eut: 


Liguria 

2bl 

Piedmont 

121 s 

Lombardy 

2TSI 

A’enetia 

2S12 

Emilia 

2.') 1 

Marche 

I'jh 

Umbria 


Tuscany 

'HI 


iceat success obtained in the work afiainst the Dia^pi- di' 
1 of Prospaltella is due to certain peculiarities oi tlii- pai.i 
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Th<‘ Pros))altc*llu, liko all special or j^eiieral internal parasites, 
not attack a single ])artic‘iilar individual scale, but searches (vi; 
ually and actively until tlu' last individual is found and oviposits, i 
Till' s(‘al(‘ is attacki'd at all a^es- - larva, nymph, and adult,.l)Ut 
females esprrially an^ parasitized. This is of especial import ii:,.- 
from the point r)f view of economy of th(‘ forces of the parasite. T; 
destruction (jf the mah's would be wm’tli little, for the Dias])is \< 
th('no»;enelic; tlu‘ Prospaltella is also ]>arthenot>;onetic‘ — the malt- 
this speeies are not even known. So the reproductive forees aiv iin- 
wasted in the produet ion of males wliich w(juld lie useless in dest:..\ - 
ins the (Nx-cid. Tliis ju’eeious ])arasite is very active and proliti,’, 
haviii”; h)ur or fiv(' t^enerations a year, <'aeh female carrying abou’ 
liundnal in its abdoimui. Professor l^crlese lias been abw t., 
find no enemy or diseasi' of tlie Prospaltella except predaceous in.-t-i u 

One of the most striking; eharacteristics of the Prospaltella \- iu 
niittratory power, which helps enormously in its sjiread. Emijiratinn 
tak(’s ])laee jlnrina' th(' hot season, and the insects will fly to rclativt !v 
•Jireat distances in order to lay their ep:^s, and often pass over wiiiN. 
hedges, ditches and other obstai'les. ddie early and late ‘^eiu'ratinn' 
arc laziiw and remain mair the birth place. 

After his inspection tri]) to verify the results of the para.dtic u«iik. 
Herlese has reported the following; conclusions: 

(1) Pro-^paltcUa bcrle^ei is ])orfectly adapted to the climate of U])j"'r 
Italy. It multiplies most actively in the milder regions (Genoa. I.;e' 
de Garde) rather than in the colder regions (Piedmont) where it lae 
probably one or two generations less. 

(2) Excessive cold is not injurious to the para.site. 

(3) The diffusive intensity of tlie parasite is so great that it whi 
disiierse thronghoiit u]>per Italy even witliout being aided artificially. 
Profes.sor Berle.se prophesies that during 1012 Liguria and Veiir’::; 
will b(\for the great ])art freed from the Diaspis, and that the 
condition will be reacl^al for Lombardy in 1913 and for Piedinmi' in 
1014, 

(Frencli abstract by Dr. Caterina Samsonoff; English transb*' - a 
by L. D. Howard.) 



BACK AND PRR']:; STmI'- 1^A( K o|' l>[ ArH 


C;. ‘ 1^1 


STOP-BACK OF PEACH 

j: , i;. A, Ha( K aiul W. J. PkH’K, Jli., C/v,., 

Ixii'ij, VayiiiKt 

I'nr many years, nurserymen hav(^ ln'm trcmltinl Ity a ih-ra-t' »ii' 
iiursrry stock known as “Sto])-lt:iek‘' rrsiiii mil:; m liic draili 
,,i' the temler terminal bud of tlic iirimapal >hoot. Tiir liijniy ui ihc 
Miiiinal shoot forces the development of lateral >liooi<. tin* i»M'min;d 
i,u.U (ff which may in turn be afff'cted in a similar maimci’. \\ iicii 
bii- ‘rouble is si)readin^ ai; its jireatesi rapidity, not a 'Iii'a!'’ ti-nainal. 
aiai rvell many of the lateral Imds. of ])otli thr priiici[)al and lalnal 
dioot^ are killed and the plant remaius dwarfril and fails to drvolop 
nitn a tree <lesij>;nated hy the nursm'y trade as A \n. 1. I ir(|nrnlly' 
tlif trees are so stunted by the sin'cessiAA' ileaths of thr trrnmtal hud> 
‘iiat they are al)Solutcly Avorthless. Many trees, htiwevrr arr only 
'iilliriently affected to make tluan midersi/tal and very er<tokrd. and 
wiilk* they may make as ^ond trees for ondiard plaiilinj:', tiny niint 
re xdd at a price which moans a snbstantial loss to tin* nur''r[vm:in 
a lfi-< that in 1911 in A'ir^inia amounted to alniut sd.OOO. and in I’mii- 
'vlvania to alx)ut 815,000. 

I rnin time to tiinOj various creatuia's lia\'e btaai r-aid to lam-r tlii' 
Stojxliack. Prof. iM. B. Waite in a j)aper before the IVioloulra! Sonriy 
nf Washington during 1897 slated that a mite was ropoiisil*!.- for tin' 
iiiiury. In 1890, Prof W. 0. Johnson noted many stunted jteaidi trees 
during his inspection work in Maryland and u])on examination, lound 
a minute mile associated with the troubha Hr. J. lb Miiitli in I^W 
kelieved that Stop-back in Xcw Jcrsi-y was eaiisial by * I’eaeli 1 In ip-. 

Prof. W. B. Alwood of the Virginia Agrieulinral Kxperinieiit .<taiion, 
who luul oi)served Stop-l)ack sinc(^ 1S!M, considered ddirip- re^ismohle 
tor the injury. IMr. J. L. Phillips, formerly of this ( 'ommi-don. in the 
tifd: report of the Virginia State. Kntomologist, stated that 1 - *''ui-id- 
'‘I'ed tliat mites were the causative agent. Mcs.-rs. V eh>iei and 
in an article on ^‘Insects of the Year in Oiiin. ^ rea<l in Auim.-t. IS.t.tj 
'Cord their belief that Stop-back w'as dm' to tin* work ei tl e lommon 
ko , idled ])lant-bug, Lygus pratensu^ L.. since the> huind no in i'^. 
!-'■ '"nt and the extent of injury to peach in ])r<»pnrtion to the 

• of the bug. Prof. A. L. Qiiaintance in a pap<‘r on '• 1 he e:M a 

ll Alite” published as part six of Bulletin 97 ot the I 1 ). A.. >■ 

k 1912, states that a mite is apparently respmi^ilJe loi .'‘1 o|.'-.m' 
k' ::;ts had the mite in question identified by Mr. Banks ^ 'U ' ■ 
Banks, and discusses its systematic relatioii' up , • i- 
'■k ■' allied economic species of mites belonging to tin am . i 
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TarHOtioitidar. Those iritcrestf'd in this malady of poach nursery • . . 
are roforrtM] to the ahovo niontiom'd hullotin by Prof, Quaiiu 
wlii(‘h contains br“si<lf‘s vahiabh* observations, oxcollont dosi-ri| . . 
and illustrations, a rofciauico to pr(‘viously pul)lislied articles ;i 
rosuinc of tlicir more important statciiuaits. 

The ])urposc of this artic‘h‘ is to j^ive wliat the writers coiisidiT 
iiite proof that Sto])-l>a(‘k of pea(‘h in Mrginia, at Icaist, is not - 
by th(‘ tarnislied plant-bug, T.Vf/e.s 1.. So far as is kii( 0 \ :;, 

reliable data, has been givam to fix tin' resp(jnsil)i]ity on (itlier Tih .. 
iraitci Banks or I.t^dus pro tenses- L. To quote from Prof. Quaint j •• 

“Pr(jf. Waite’s caia'fu! obs<'rvations, and tliose of Messrs. .Jiih!.-- 
Pliillifjs, and otli(‘rs, indicate clearly that the T’nr.vone/nn.v trdlld 
cause of tint .so-calhal ‘'sloj)-ba(“k’’ an'ectioii of peacli nursery >eti L 
It may also b(‘ trm^that injury ])raetiealiy identical in effect <ui thi-O' .- 
is eans('d by thrips, as stated by Dr. Smith and Prof. Ahvood. ^ .1 in- 
tlirips, primap.Mlly Kufbrips tritici, are V(‘i'y eomimmh- found in b« 
tender growing tips of various kinds of vegetation, and are 
common on ])each nursery trees. In blocks of trees infested with i.v 
mite, tlie thrips larvae have been found by tlie writer in great 
<lanee, but never, so far as eould bo determined, killing th(' tips m M.- 
shoots. The writer is inelined to the belief that the injury in tiliiiv 
New Jf'rsey, and Virginia (as shown by Phillips) is due to thr - 
.sofu'tnu!^, its small size, agility, and habits coiitribiitiiig to its oviM-siuic. 
Any injury to the growing (i]) of a ])eaeh shoot, as by ])lant-bugs, 
naturally i)roduce a similar effect in causing the cessation of gnoio, 
and the development of lateral shoots, but the comparative scaiviyv 
of such insects in injured blocks in the territory under consideiaM''!: 
does not vvarraiit their association with the trouble,” 

To beconsidered with the above statements, tlie following areofh n li: 

111 early May, 1911, the senior writer was notified that ‘\Stop-ba< k 
was at work in a nursery near Richmond. He was not able to inakr aii 
examination until about June 10th, at which time he was told th.-u 'k- 
trouble was not spreading much. A very large percentage of the p' c-ii 
trees were affected. No insect was sufficiently abundant to ati: ’ 
special attention, hut^tiny mites, thrips and Lijgus pratensi-'< " 
collected. Lygus pratensis was observed sucking the juices from ti fi- 
lial bud.s, but was not in sufficient numbers to appear to be respoii^ :c 
for tlie wholesale injury. All things considered, miles, from ’ 
abundance, were thought mo,st likely to have caused the injury. 
further observations were made during 1911. 

On Vlay 8, 1912, information was received that Stop-back wa- - 
ginning to appear in blocks of jieach trees near Richmond. On ‘ 
2Ist, the writer.s visited the nursery in question and found that I 
praiemis was abundant in sufficient numbers to warrant the 1 
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iliey wore causing the Stop-hark. Thry wi-rr fnuihl Mi. kinu ii.,, 
V',; roin the terminal l)Uils. Ther(' won* notril pruVcily lir;ili!i\ i. i hp- 
from which bugs were siK'king the >ap, ^lightly an. I l-a..!i\ uiP, .! 
•. : linats, as well as dried and bhu'kianal t«Tinina!.v ( Ihm' i*1.m i-\ ai i,.|i 
a largo area clearly in(licat(Nl thai l.ihjus u;,~ 

•y lamage. The injury was. gen(«ra!Iy -{naikiiig. i,, ij;,. 

v Alliance of Inigs as previously nottal by \\'cb>i('i' and Maitv iti < »!!in, 
la -line instances, leaves dose to ilm l<'rniinal laid u. ic bla. k.ai- d 
:: irsult of the feeding (d' the bug whih' tlm bud jiM-lf wa- unadr.-u d, 
>. ,rral hundred aCfected i)uds showing all >'ag<'> nt So.p i.a-k wria- 
.■.liirrtfd and of thes(\ one hundred wcia* rxaiuitird by i hn -(un.ir u i iin- 
kii inr laboratory and b\it oiu' mite and thrnr ilu-lj.- wm- i.amd. 
Tia- bugs wiu’e not(al to thrust lluur beaks into the tip pf ij,,. tend, i’ 
d;uf.t< to tlieir full length. Kxamiiialion n\ sinaUs dving bui imt \t t 
nkiekeiH'd. showed discolored stiX'aks in iIk' phoil ^ em irvpuntliim 
length with the beaks of tlu' bugs. 

An ('xainination of the trei's at 2 p.ni., <un bright and Imt, ga\«- the 
n-iilts in Taide I. 


1 No, 1. Relation Bltwkkn XiMKiiii ok Thkk- An i.c ii n sm> Ah. \;i\ ■ . 
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h -^oine instances, as many as seven Inigs waua* l<mnd on oiC' plate 
iiLsects flew from the plants on tlu' sliglitf'st ])rovocalion. it i' 
-lit tliat the number counted was smaller than was aetually pic'- 
' On June 1st, the trees Avere again examined and over !0 p'-r '•'■nt 
’ ‘ trees in Block No. I were found affeete^l, and but tour hug"; 
oLind on one row of trees as compared with 22J on .^fay iOt 
tie only the observations made on June 1st to jtidgc l>y. it v\o>ud 
■•'t- icen impossible to associate Lyguf> praknsts with the in.iur} . 
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The injury as obsorvorl on May 2 1st, was so clearly caused by L • 
pratemiH tliat caj^es made of cheese cloth stretched over wooden ^ 
were jilaced over the trees in the nursery rows and the following o’um r. 
vations made: 

Cfujt Xo. 1. May 2'.i, 3 p. jji, phicocl over three plants appan'inly 

from injury. Nino speeiiueus of L. /y/vj/eri.sf.s were placed in cage. 

May 24, 4 p. tn. Terminal buds on all three plants wilted and .^ihow same i;;/:;-,- 
as jurwly uiTeeted plants on outside. 

May 2-j. 'rermin:il Dials of five lateral branches on tree Xo. 1; four on trr-f 
2, and five oii tree X'cj, :l, alTeeted. 

May 2<). I'ennimd buds of both main and lateral shoots have turnal Idack. 

May 27, All terminals affected. Injury identical with that of plant.s iliiniiiil... .■ 
uursi'iy. 

C(/(/r .Vo. May 23, 3.17) p. m. cage i)laeed over six plants which >ho\\r,] 
injury. All L. /nv/rn.'<i.s exelucled. 

May 24. X'^o injury aiiparent. 

May 23. 

May 27. “ " 

Cinyc A'o, J. May 23, cage plaeeil over nine plants; five of the niiu' plants plaiiuy 
atfected; four not alTeeted. Dead terminal buds of affected plants carefully r 
away. All insects ex<“lu(l('d. 

May 24. Xai new development of Stop -back. 

May 2d. Xo change. 

May 27. Xon-affectt\l plants still unafTeeted and atfected plants from wlu<4i iiijMO 'l 
terminals were cut, show no further injury. 

(’(/ffc Xo. //. May 23, cage placed over seven plants; four atfected, thre>- ti"’ 
alTeeted, all insects excluded and alTeeted tcrniinals not removed. 

May 24. Xo change. 

May 23. “ 

May 27. Xo further spread of injury on affected plants, and non affected plani' 
uninjured, 

(7n/c Xo. 0 . May 23. Two \'ery healthy non-alTeeted plants caged and six hnc' 
placed in cage. Tree X'o. 1 has main and 7 lateral .shoots. Tree Xo. 2 ha.s main a;.-! 
10 lateral shoots. 

May 27, On tree Xo. 1, termiiud buds of main and six lateral shoots alT' -'D-'l 
On tree Xo, 2, terminal b\ids of main and twelve lateral .dioots affected. 

May 28. On both trees terminal bud.s of all slioots affected, and turning bl-wV 

Cage Xo. 7. May 28, cage placed over six plants, three affected, three not ate ■ ’< '!■ 
^Insects excluded. 

June 1st. Xo further spread of injury, non-affccted trees growing rapidly. 
terminal shoots crowding against top of cage. 

Cage Xo. S. iMay 28. Cage placed over six non-affccted trees and nine bugs 

June 1st. All terminal and many lateral buds of both main and lateral shi» ■' i:'- 
jured, showing charactcn.stic appearance of Stop-back. 

Although Lygus pratensis Avas disappearing from peach tn ^' 
Eastern Virginia by June 1st, it Avas found to be increasing in abuiu v 
on peach nursery stock at Blacksburg, where the season, tlue i 
elevation of 2200 feet, is fully three AA^eeks later. But few specr T' 
of prulensls could be found at Blacksburg on Alay 24th. To pT' 
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tv; i'Til Stop-back in the laboratory, six spvciindi^ of jH-aiuc^is unu 
pCrrfl ill a rearing cage with seven slioots of poach uu ,hino :>nl. Uy 
jm,, 7th; all shoots had developed typical Stoj>-]iack. 'rhe hugs wa-rc 
cldM'ly v'atched at intervals and were seen to iniuctuyc the tcrniiual 
Check shoots developed no Stop-back. 

Stop-back has never been abundant enough tn attract imi(*h attfu- 
tinii at Blacksburg during past years. To produce typical St(i]t-lcu-k 
in a ])lock of nursery trees showing hut slight affeetimi fnmi this 
iroulile. two cages were placed over trees afttu' a maniid' ."iiuilar to that 
ai Hichiiioml with the following results: 
f Xa. 10. June 10. Cajjod five noTi-nfTected trim's: nil 
.Iiuir 17. Xo Stop-baek has developed. 

C.iijrXtt. {}. June 10, (aiged five non-alTocted 1 m'.-: eleven ])iia> |^!;^•('(! incline, 
.lime lo. Terminal huds of iiialii slio(its wilted. 

.liiiie 17. Xo examination made .‘^inee tlie Tlth. .\1! tenninal l)ii<h ft nenn 
:;!h-tcd and blackened. Comparatively f(‘W terminal iimh nl ilie n'linlM-r cf 
i:n. r:il affected. 

I'roin the above experiments, the writers lielieve thnt then' i" no 
rfdiu f<irdoul)t regarding the causative agent of Stop-haek nf peach, 
at lea^t in Virginia during tin' .season of 1911 and 1919. 1 In- tad 

that they could produce Stop-hu(‘k at will in held and lahoratory liy 
iidng Lygus praiensis and were nevd- aiih' to find Tar.^ittnmHs niutu 
in even what could be called sligld mimlxTS. at a time when tin- inn- 
wi'ic lieing injured most, warrants tliis conclusion. .\nd tliey In liexr 
that there is sufficient evidence in ptildished stttti'iinaii ^ to h ad one to 
M'liously doubt the conclusions drawn liy oUut's n'garding /. irinfn, 
unless very different condilions exist in other stati's. 

Till* only experimental evidence thus far iiresented is that givi n hy 
Mr. Phillips^ Since Mr. Phillips did not state whetl.er lie i'o\eted 
iht- plants about Avhicli he placed affect(*d slioots. an<l since L. fimfni.'f-" 
i' known to occur at j^lacksburg, there Is no a^diranee lliai miu- 
'aU'i'd tlie subsequent injury'. That too l('w speeimi'iis oj 
l,a\e been found by' observers to cause them to dl.-^regaid ii a- iln.. 
r-;n;sitive a.gent does not appear to have miieh weiglit, ina'iimeh :o 
ttsis ap] 3 ears in large numbers in a (‘omparati\e!\ >hoit lim<, 
'i‘ < ' its greatest damage and then largely (lisa])pears. Had ilm \\ hnt ). 
rnede their observations during June rather tliaii Mn> oi >hi' >< 'P. 
h.' V would have been at as great a loss to know the cau-e of ' 

-hiw were during 1911. Most growers, eq)ecially men win* fvi 
•■ge of a large acreage, do not notice injury ol the nature ol M'-p 
; until it is far advanced and by the time an e.y])ett i> i-ilh > u] 
mjurv is done and the bugs largely gone. A.' m the iwiimna 
of newly affected buds, no mites have l)eeii found whii.- 

• i’th Report, Va. State Knt. & Plant Path., 1900, pag<‘ -A 



334 


JOURNAL OF ECOXOMrC ENTOMOLOGY 


hav(! found several mooks am*r uio uijury is first evident, ;i. 
cates that the mites are either secondary or breeding only in the ti> . 
killed by the bug. 

Prof, (^iiaintanee records the failure to discover any diff(y’en- j;, 
affection during the summer of 190(1 between peach stock sprayed Tv 
lime sulphur bebu'c the buds opened and unsprayod trees. He is., 
.states that notwithstanding the fact that one large nursery firm ;::is 
sj)rayed f)eaeh tr<*(‘s for s(jme years during the dormant perio<l wi'ii ;i 
miseibh* oil used at bill winter strength, its trees have suffered serio :;d\- 
from Stop-back. Rather than uscrib(‘ flie failure of these spra>> tn dj* 
hiliernatioii of the mites (“IscwIktc, it would seem more likely tn <liv. 
laggard th(‘ mit(s and attribute' the failure of .sprays mentioned tn li,,^ 
presf'nce of Li/itus pru/e//.sv'.s wliich is known to exist from C'anada ici 
IMexieo, to lie esjieeially fond of temler ]ieaeh growth, and on accnfin' 
of the eas(‘ with which it migrates from place to place, eriii:viv 
unaffcct(Ml by wintiT sju-ays. 

Xo attempt was nuuh' to control pralenslfi on tr^cs neai' ill! i:- 

mond during May, 1912. l)y the writers. Certain row.s were s]>ray< ■! 
with self-l)oihMl lime suljilnir by the grower but no difference could i-- 
observed in (he aliuiidance iff lings or of diseased trees several wi'. 
later. Judicious ])runiug, advocated liy ]\Ir. Piiillijis, was found tn I-*' 
worthh^ss during the period of greatest activity of Un- 

fast as a new shoot was fornu'd. tin* terminal bud was at once 
Somo method of driving the bugs from the block.s of peach slmiild 
first be tried, and 1)(‘ bdlowed later by pruning after the majority i>; 
the bugs have disa|)peared. 


Summary 

8toi)-backof ptau'h in Virginia is caused principally by the tarni-; ! *; 
plant bug, Lipjuii praiensis. This insect is [iresent on ])each stot k ii’ 
largest numbens only for a comparatively short time, althoimi; i' 
cau.ses sfime injury throughout the season. Unless one is jirest'a- a: 
the mir.'^ery when injury is taking ])lace most rapidly instead of mak 
yxuminations several weks later, Li/gias pralensipi is easily •<: 

as the eaii.sativo agent, Mites in Virginia, presumably Tamti" ^ 
icaitei, but imt determined, are absent from freslily killed term 
buds, but later may lie found in numbers in the blackened deca -.'i 
tijjs. In the nursery, the extent of injury from Stop-back was fo- - 
ill general terms, to be in proportion to the abundance of Lj/gu'^ '■ 
tensis. In eleven cage experiments carried on in the field, no Stop- 
developed in any cage from which Lygus pratensis was excluded. - 
all or many .shoots developed Stop-back in cages into which specie 
of this bug had been introduced. 
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SOME FURTHER NOTES ON THE WHEAT-HEAD ARMY- 
WORM 

Mchana albilinca HubiH‘r 
IK R. L. ^^'Kns•l K[{ 

A cw additional observations have uvmIv l>y tlir wriii r (m \\\{< 
SiM f ! in Iowa since the publication of IhiHeiin Vl'l of thr Iowa Aiiii- 
, Experiment Station, as as a biit f paprr in (hr Jurawn 

..j K< oNoMie Entomology.^ In order lo make tiirM' a mattn-ot rrronl 
an* l)rought to^etlnT in this article. The iiuto u-n! \i>y this 
:.;,prr |■(‘pres(‘nt Avork done at the' Iowa .Vj^ricailtuvai Experimrni Sdi- 
';.in at Allies. 

Ibrlv in 1911 it looked as if this pe>l nii^ht a^;aiii l>rconie rotninoti. 
Aaint- were noticed rather nnnuTOUs at li^uhts in May. hrinii' t-iptnnd 
■ a liic 1 Ith, 2lst and 28i'd, of that month at .\me>. They were 
•.■iiiiiioii Alay 21. In June T found larvae eummon in -e\era! piaee- 
a lowa. but they did little damage. 

Parasites 

f*‘ ‘it^itihran relorriduifi (liraiilt MS. I'liis tiny e^^ p: ra-ite wa' 
:•;!!( (i abundantly in the fall of 1911). eiin'r^inii from imm .\iian'i 
o't G) September Tl. One lot of para^itizetl eolh-einl :ii Rneit- 
in nort lovesteni Iowa, harbored the<{‘ para-ite- llirnuyli the 
in the inscctary cold room, th('s(' emer^injj; .\piil be Al! "t 
■’ii'''e were males, Avinj>;ed and wintiless; the wiii;>;ed joriie- piviOiniiKit 
si individuals were counted lieian ami only ‘M e^u>. "" there 
tii'io have l)een some ey;gs with inort' than oii(‘ para-ite. 

l oiin another lot of ff 2 ;ss, colleettal S<‘ptemher b> at ) urwiih, ['o\:i. 
e:*'’ ]>arasites emerged September 1-1. J'his \< probably aii'nn the 
■‘Nii' tor the fall emergence of the insect, since tin' lot eolleeted srpicm- 
' t i'l wintered over in the host eggs. 

T' '-rtuja.der auripes Prov, In the fall of 19lt)^sev<'ral uhite paraMte 
ns, exactly like those of this speeios, wcni* placed in a fag'' in die 
ary cold room. No Alicrogasters emerged from tla-M' eoeoeni--. 
‘T, only a species of }Imc}wrw< (IE E. \ iereek dei.a-minatinni 
’ out. I have previously recorderl the former s]mhT's .as a iiar.idt* 

' wheat-liead army-worm. 

■ melianae Vicr. Since the iiulTeation of lowa 'Oition 

n 122 on the wheat-head army-worm Mr. H. b. Niem k lia' 

a. Kcon. Ent. a^oI. ix. p. 179. 

‘ E. S. Xat. Mils. vol. 40. p. 1^5. 1911. 
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naint^d aiul d(‘sc‘ril)U{l this parasite. The species was reared 
cocoons collected in several Iowa localities in the summer of !‘Mi! 
From cocoons collected in October and kept in the insectary . iii.i 
room, the adults emorf^ed in March 1911. 

Mexochorux ni(jr!si(jnis A'itT. This insect, also recently descr;l„.i 
by Viercck,^ is a s(aamdary parasite on MicropUiis ynelianac. < >ii:> 
two specimens have bciai reared, one August 8, 1910, tlie other Am , 
lb, 1911. In the latter ease the parasite spent the winter in the - 
tary cold room within tli(‘ cocoon of its host, 

()mf>r<im sp, A single parasite, so determined by Air. H. L. A ieii i 
emerged May o, 1911 from an iiisectary cage in which a numbt r < : 
wheat-head army-worms were placed the October before, h h> 
presiimaldy some relationship to that insect, hut what this may Ik s 
entirely a matter of conjecture. 


NOTES ON SAPERDA CALCARATA SAY IN SOUTH CAROLINA 

By ^^■ILSo^ P. Gkk 

Sdiienhi calcamta is one of the largest of our native species ol iL. 
very destructive genus Saperda, and cases where it lias been rc])(irtr': 
its damage seems to have been of a rather severe nature. Tlie iiMt.- 
available on the iil'e history of this form are exclusively nortlu-rii 
eastern in their application, and since there is a difference in tii"'' 
localitii's and tliis of a coipile of months in tlie emergence of il.' 
adults, these foAv oliservations have been considered as of suftiric-i' 
value to bo made available for general use. 

On April 20, 1912. investigation was made of a reported oul!'iv;i;; 
of a poplar borer at AVhitmire, S. C., with the re.sult that some 
1,J00 liandsome Carolina poplars {Pbpuhts deUoides Marsh) 
discovered to lie almost hopelessly infested with Saperda 
Say. The attention of tlie' mill authorities at this place, on 
• property the trees \vofe found, wars directed to this damage onl;c 
several trees liad broken off, a distance of some seven to niic fo i 
above the ground. Examination revealed the fact that practn-iuy 
the entire lot of ten-year old trees \vere in a condition to be siiruiMit' 
mutilated uiion lieing subjected to heavy winds. 

The distribution of this species is quite general east of the 
Mountains according to Felt (Monograph of the Genus 8a] ' 'oi- 
New’ York State Aluseum, Bull. 74), who reports having seen 


dbid, p. l92. 
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JJJ,.; from as far south as Texas aiul South Carolina. Atvonlin^ 
jjii “the adult makes a small slit in the hark and d.pu-iTs its 
mderneath the surface.” In many places ahui^ thr trunk iriu-Iu-s 
,, i bark were observed, the removal of which showed thr old 
ofrthe larvie having bored in the inner hark and outer -:ip- 
wo<id some months before. From tlt(‘se jthna's large openings leading 
t,, irregular gallenos through the outer sap-W(‘od and into the heart 
yvre ol)servcd. In the trunks of the broken trees (“areful cm ting 
di(t\ud only well advanced pupie at this date. .\ coiisiavaiive 
f-sliinate would place the numlier of such ])ui);e found in oiu' live 
v.viniined mth this end in view at ahotit sixty within a di-tanee of 
four feet in length of the trunk. In Albany, X. Fell <tate- that 
in early June he has found pupre, Init no IxM'thw hred therefrom uulil 
into July. From pupro gathered on the al)o\a‘ Mu>iiti<uie<l dati% 
April 20, and placed, some of them in sawdust well moist emd. the 
otlHTs remaining in the wood brought in, Ixa'tles were hred oiii Ma\ li. 
a couple of months ahead of the (unergmici' ])criod reportt'd from 
New AVjrk. This wide difference in the (unergema' p('rio<l between 
New York and South Carolina is ])erlia])s to he <“xplained as tin* 
cumulative effect of the higher average temperalun s of tliir^ loenlity, 
shortening the life cycle by some sixty days or moiau 'fhe cnmpleiimi 
of the life history is recorded by Felt as rerpiiring (hree years. 

The pupse found were in cells well toward tlu' ciaitre of tin* tree. 
I'elt in describing the pupal cliamber of tliis form sa\s, “ the loj) 
.'iiKxahly cut and the other end is packed closc'ly with coai>e tihri'< 
wliich are attached to the side of the gallery at one (‘loL and (he jMit- 
(inn next the pupa is packed with much fiiuT borings and then ioati 'l 
wiilt very fine sawdust.” The accompanying ligun‘, jilaic S. .diow< ;i 
pujia in din. 

Th<‘ damage done by this form consists in its w(‘akcnit!g elieei mt 
die I’unk of the tree, together with the fact lliat it ;']>oils tii<‘ w^khI 
(ii i|ii. tree for uses as lumber. Digging out tlie borers is an imprac- 
d':e proposition, since the irregular galleries (Extend well in toward 
die acart of the tree. The control measures necessarily arc tin' apjili- 
emi'Mi of repellent w'ashes during the breeding spas(Ui. or some cmi-fie' 
a|)plicd at frequent enough intervals during the breeding reason 
to < >troy the eggs or newly hatched larva?. 
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INSECTS AND SPIDERS IN SPANISH MOSS 

(Some Afiditional Data) 

By A. H. TiosKNFKLi), Tiicuinnrt, Arycntine. Republic 

III the '‘Journal of Er'oiioniic Fuitomology,” Vol. IV, No. 4.’ i[:f. 
writor gave a list of a large number of insects and spiders col]tci,.,i 
in Spanish ]\Ioss during the winter of 1908-09 and the summer i,- 
1909. All of this moss was collected at Alansura, in the Aroyelle's i^ar- 
ish, whicli is located near tlie centre of the State of Louisiana. 

Having reeoials of the examination of one additional lot of iin.v,, 
which wa.s taken just across the river from Baton Rouge, La., slmiilv 
after tlu^ boll-weevil a])peared in tlie Parishes of Last and Wco 
Baton Rouge, it has been thought well to publish these also. I'lii. 
mo.ss wa.s collected on January 20, 1910, by Prof. Wilmon Xeuvi!, 
the insects and spiders listed, representing the quantity taken ['n.iu 
a lot of 14 1-4 j)ouiids. 

The methods of examination of these lots, and of the ealcuhtiimi-; 
were de.scribed in the article above mentioned. As witli tlie ntbr 
lots, ail insects found in this moss were living, ami in the adult smt-. . 
unless otherwise mentioned. Acknowledgment .s are due to the 
gentlemen as were mentioned in the preceding article on tliis siihif n. 
Tlie results of tlu'se examinations are given in the following tahL: 


JunuaPj; /e', }0i>0, [b(^. Tilhndaia u-smoidci 


SjH'cics 

Paroniiu.^ longiilus. . . . 

Jtliittid, iimnatiiro 

Mcgilla aiacuiaOi 

Nysius calir<>rni<;vi.s. , . . 
PliahuTus jK'nicellutns . 
Aiitiioiiomus sutnralis . 

(Iryllitl, iinniatuic 

HaTin().4cs fratcrculus , 

Coutoryiirhus s]r 

Clialybion caorulciiin . . 
Llaphidinn paralUJuni . 

Entylia sinuata 

Ilaltica ignita 

L.argus succinctiis 

Lixus inus<*ulu.s 

Sjcymiuis collaris 


Tnsscta 

\o. found in Lot 


18 

8 


8 

8 


2 

1 

1 

1 

1 

I 

1 

1 

1 


ApproNituai’ N". 
per ic:; 
2.4n} 

1.101 
HOli 
41 ! 

•11 1 


1> 

V-> 

l> 

LI' 

IS' 

L>' 


Total Insects 


ol 


7,o;> 


I Pages 308-409 inclusive. 
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araihmda 


i1,.; 

aitiiiuiu incliisuin 



(l‘.Kl 


.;ii.tnus diversu.'^ 


1 


p.;. 

: . phaiuc-s octavus 


. . ;> 

tu 

\:a 

H iiifsp, (young) 


... 2 



•ijoiiota maciilata 


2 

CTC. 

( tv. ' 

-ralaris (young) 


. 2 

27ei 

Mas 

rMi- inierfoctor (young) 


. . 1 

l:N 


, 'h piger (vonng) 

■■ 

1 

i;s 


Spiders 


. JU 

9.7(10 


Remarks on Insects 

111 this lot of moss avc find tliiit tlicrn \V(‘D‘ ICi 5 ii‘iii‘r:i mul "iin-irs 
,,[■ iiiMTts as compared with 21 and 2(i, respectively, from the simu* 
<jii;iiititv of moss taken from Mansuia on Jaiiuaiy 27. lllDh. tin iieinoj 
i <i!iip;irative date. The actual numiicr of insects, however, odo'ii in 
till Mansura lot, was considerably ;»;r('ater than I'niin llie Int lalo-n 
aiar Baton Rouge. 

hii‘\eii of th<*se species occurred in tin' winter lot- nt mu-- culleeinl 
at Mansura, nine of which wiiv in tin' lot (>ullecnM .l;inu:iry 27. 
Aiimng these are Faromius^ lonijulns and \th-<ius oiliinrhtni.<. wlm-h 
Mr<-iiiTed in all of the winter lots taken at Mansura. and. al>u. 

V'-rev iH-niceUaius, Antlwnomii^'i sutifruds and Li.rx'^ nnisrulu.^, wlm h 
nn-suTed in five of the six winter lots from Mansura. 

Tiie live species collected which had not he-en previoii.-ly reemdutl 
U'uin the moss, were MeijiUa nmadald. ('Ii(thfhtnn nu r/th mn, hldiilixhon 
;^'ir~!‘hlun{. KntijUa sinuata and Nct/w/oes nillar/s. 


Remarks on Spiders 

-piders we find that there were eiglit gem-ra and -peri.--, ur the 
Oil!.: immber as Avas found in the Mansura mo-s ol .lannar\ 2<. 
It'- iu'tual numher of individual spid(‘rs taken was aho about tlie 
'atie as The number taken from the Mansura h»t of comparativ.- date, 
''IX "f these sjiiders had been collected frotn other uintei lot;-. l<nii 
'" '0 - recorded for the lot of January 27, 

1 '• two species which had not yet l)cen taken from mu>> voo. 
^ ' <-diithlum mclusum, and Xysticua piyrr. 1 wo -peeh*.-. I hdodin 
'■ ■ dm'sHS and fjrammonota tnaculafn. had occurred in ^ix oi i 
-usly recorded winter lots, and omy Jh-ndrupldudj-^- ordn d.. had 
oal in four. 

' 'C! E xpf'ri mental j February 17, 1912 
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Proceedings of the Second and Third Annual Meetings 
of the Pacific Slope Association of Economic 
Entomologists 

Owing to tin oxtomled absence from the State on the part oi tL.- 
Secretary, the proceedings of the Second Annual Meeting of the iti. 
Slope Association of Economic Entomologists was not published 
is here given only in part. 

The second annual meeting occurred March 31st and April i^t, 
1911, in Berkeley at the University of California in affiliation uiih 
the newly organized Pacific Association of Scientific Societies. Tin- 
Entomology Building served as headquarters for tlie memliers. Tl;t- 
following extracts are taken from the minutes of the meeting. 

Friday, f).30 a.m., March Si, 1911 

Altho a preliminary business meeting had been arranged for II 
o'clock, this was postponed in order to attend the special Vnivcrdty 
meeting held at this hour. 

Friday, 1.30 p.m., March 31, 1911 

The meeting, convening in the lecture room of the Entonmlngv 
Building, was called to order by Professor C. W. Woodworth, Br*’"!- 
dcut of the Association. 

On motion of Secretary Herms, seconded by ^Ir. J. T. W. De 
a special business session was called for 7.30 p.in. of that day, 

The following papers were then read and discussed. 

1. “Some Insect Pests of California Oaks,” by Professor R. W. Doane, 1/ cic 
Stanford Univt'nsjty. (Appears in this number of the Journal.) 

2. ‘'California Redwood attacked by Termes flavipes Roll.,” by W\ B. 

U. S. Dept, of Agriculture, Bureau of Entomology. (Pub. in Journal of Ecn’ iu‘<’ 
Entomology, ^'ol. 4, Xo. at) 

3. “Development and Life History of Red Scale (Chrysomphalu.st nurantn M:>' 
Professor H. J. Quayle, Uni^’e^sity of California. (See Bulletin 222, Uiiiver' • ' 
California Experiment Station.) 

4. ‘'The Leakage Problem in Fumigation.” Professor C. \V. WcKxlworth. t ‘ ' 
sity of California. (Pub. in Vol. 4, Xo. 4, Jouni. of Economic Entomology. 

5. “The Fructification of the Fig by Blastophaga.” C. P, Rixford, U. Di 
Agriculture, Bureau of Plant Industry, (Appears in this number of the Joun: 

6. “How long do Ilymenopterous parasites live” (read by title). Prof. ' 1^ 
Doten* University of Nevada. (See Technical Bulletin No. 78, Agr. E.xp. 

Univ. of Nevada.) 



Vii. 'I’-l PACIFIC SLOPE EXTOMOLOOISTS^ PROi i i ntsus ;VU 

: Field Work in Argentine Ant Control. " L. J, Nirk<‘ls. l itivt ixuv i.f ( 
vr; (Pub. in Vol. 4, No. 4, Journ. of Eoononuo Kntninulogy ’ 

1!, oesi until 7.30 p.m. 

Friday 7M0 pjfi., March dl, liUl 

Meeting calk'd to order by President Woodworth, n uding of n pdris 
iiaviug been made a special order. 

;i. Report of ^^resident, by Professor (\ W, Woodworth, 
h. Report of Secretary-Treasurer, by Professor W. Ih Henos. 
The secretary reported a membership of lifly-('ighl. 4'h«‘ n-eeipts 
oi the Association amounted to S00.95, disburst'inents sbihifth bills 
ilui' S30.00, making a deficit of 832.33. The defieit is so large owing 
In ihe expense of .stationery and preliminary matlei's of organi/aiioo. 
Dues are being well paid up. 

V discussion of Ihe financiid condition of the Assoeialion brnuglit 
OUT the fact that the annual dues for lull would erTtainly wipe out 
the deficit and leave the treasury in good condition, i liru the iinme(i- 
i:itr payment of dues on this same evening the matter was almoM 
clean'd ip) at once. 

A discussion of ways and means for the publication oi annual 
proceedings was entered into at this time. d1ie Seen-tary .■iniKomer.l 
that ])r, E. P. Felt, Editor cf the Journal of Eeonoinie |•:lltMIn..l^gy, 
iaoi (tffered the services of that Jonrnal, 

Motion made and seconded that the Association aeee]>t with tliank'v 
the offer of Doctor Felt and instructing the S(‘(‘n'1aiy O. correspond 
widi him relative to printing the'proC('('diiig> in oin' i'^ne oi the 
Joiit nal. Alotiori carried unanimously. 

.Motion carried to proceed with progritm for tlie evening. 

^ oit Symposium on the Scope of I'-fenoiiiic I'.iitoiiioloiiy ,i' pi i't* "i uti tl. 

I’-' -<■ Coa.'t from the viewpoint of: 

The Horticultural Commissioner, Hoii. IT F. Mablty. 3 iihn t e\ 

^ riK' Tn.sectiekle Manufacturer, Mr. K, It. Itogcrs. S:.ii Fnu.co.-n, 

i'lif Sanitarian, Prof. W. H. Herms, l,nivei>it\ uj ( .Jiloi m.i. • ]l 
nniber of the Journal.) 

The Educator, Prof. C. W. Woodworth, I'niversiiy nf (alih.roci. 

iusiou made bv Mr. H. P. Stabler and seconded l.v .Mr. 1.. J 
:els that a copy of Professor Herms' paper on ■•KeoiMmiie l.n o 
a. ay from the Viewpoint of the Sanitarian be foia.ii' ' 

- Francisco jiapers for publication. Moti<jn caiii*' . 
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Saturday, 9.00 a.m., April L 191 i 

Motion rnude and carried that the rej^ular order of bu.sine- i.,. 
set aside and that the President apfjoint a nominating coininitt' !-. 
report immediately after the morning* 's program. 

The President a])pointed the following mernl)ers to constitute 
nominating commit t(‘e, viz., Professor K. AV. Doaiic aiid ]Mr. A I , 
Rutlierford. 

Heading of pa])ers proceeded as follows: 


N, ‘'Sonic (.'oc('i(l in C'alifoi'nia.” Pi’fjfc.^^or IT. J. Qiiaylc, I’nivi'i'i: ■, 

Giliforniit. (Sec Und. 222, 22;t atnl 22(), L'iiivor::;ity of California Kxpi-i ■ 
Stat ion.) 

9, “'riic ()u:irilily of Spray I'C'qiiin'd,'' Prof(“s<or C. W. Ayoodwrirlh, T’niv* 
ftf ('alifrania, 

10, '■( ’halci<l,s wliicli fc(“d at Punctures made by the Ovipositor.” Pii.:i --. : 
S. It. Doten, Piiiver.sity of Nc'vaila. (Si.'c 'reclinical Pull. \o. 7.S. Agr. Kxj). Si;j! ;i.‘. 
Lojivensity of Xt'vada.) 

11, “’'riic Di.stribulion of Ecto-pafa.<itcs.'’ I^rofes.sor A'. L. Ktdiogg, bt : ;!. ; 
Stanford rni\'{‘r.sity. f Abstract appeal's in this issue of the Journal.) 

12, 'hAnti-Malaria Cainpaigiis in Californi.-i. -luethuds ami results.” T-> f. 
publi.slu'd togi'tlicj' with otluT material in book form, ‘‘Alalaria, cause and <'oiui->: ' 

Th(' nominating committee reported the following nomination''; 

Presidi'iit, -Proh's.snr C. W. AA’ood worth, Pei'keloy, California 

State Vice-Presidents, — 

Arizona, - — Idnx'nix 

Priti.sh CoIuinl)ia, ilon. Th. C'urminghan}, \h'.neoii\-er 

Calif(ji'[iia, Proh's.sor it, \V, Donne, Palo Alto 

Colorado, P]'ofe.ssor P. (lillette, T’oi't Collins 

Idaho, Pi'ofes.sor L. F, Ih'iiderson, •Alo.seon 

Abnitana, Professor H. A. Cooh'V, PoziMiian 

Xeva<in, Profe.s.sur S, B, Dot on, Keno 

Xew Me.xieo, Professor Fal)ian Careia. Agricultural Colhgi* 

Oregon, Prof(\ssor \. B. Coi'dh'y. Cor\'ani.s 
rtah, Pi'ofiv.sor lA D, Ball, Logan 
A\'aslung(on, Profes,sor A. L. Melander, Pullman 
AVyoining, Professor Avon Xelson. Laramie 

Kxr'eutiv(‘ (Aiminittia',- - 

Mr. H. IL Hogi'i’s, San ITamaseo 
Mr. If, P. Stabler, Yuba City 
Air. L. II. Day, Hollister 
Mr. Ci. IT. Jaek.'^on, Monrovia 

Seeretary-I'reasinx'r. — fV. B, I[(>rms, Biu’keley, California 

The secretary was instructed to cast a ballot for the election of i 
officers. 

After a discussion of the time and place of the next meeting. 
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PACIFIC ^LOPK KNTON:riLiH,lsl>; I'HurKl 


ji-.; :cr was loft in the hands of tlit* SuTctary at\il atiiounintrni timk 


'tiiaal) AnXL'AL MkETIXCJ of TI[K PAril'K Sl.ul’i: A-'*MiVi[MS mI 
Economic ENToMoLooisrs 

Tiie Third Annual Alectiu^ of the I’ariiit' SKi|M‘ A>M>ci:iti''U <i| lA- . 
n,,!iiiO Entomologists took place at Sianl'ord I'lnveiEiw < aliinritin, 

\nril 5th and Gtli, 1912, in ufhliatioii willi ihe I’arilii- 

s.-iriiufie Societies. The Entonn»loLi:i>t > had llicir lu-atlt)iia!i«i - iti 
Mnum \:V1, Zoology Building. 

Fridaii MondiKj. d/e'd '>fh, l-d ! 

11.00 to 12.00 Business Aleetiiig. d'lie Sneirty wa> i-.ilh-d i-t liidn 
i.v The President, Professor (A \V. WimmIwoim li. dh. mimio- ut ihr 
hi'i Annual Aleetiug were read and a])prnvi‘d. On niniitni iln- lAc'-i- 
di'iiT ap])ointed the following coinniittfas: 

Auditing committee comprised of Ihaife^Mir It. W . Dn.-mr, Mi . < - A. 
(’..h'lnan and Air. D. L. Crawford. Xominaling <‘mninith'.' .odmo- 
iiuiiif Professor H. J. Quaylc, Air. J. C. Ih-idwiT. Mr. K, < h I .-hl- 

After announcements ])y the Beerelary the Assueiaii<'ii :uljo>iriird o. 
ni- ct at 1.30 p.m. 


Fridajj afiernouN, Aprd ■>th, //d / 

Mr.tion carried that we proceed to ean v uui tin- pruarmii n- pnno d. 
Tlie President called upon Proft'ssor Dnaiir lu orciipx th.- > 

Thr ehainnan called for the first pajier on tin' proionm ' I h* lio'-' 
Ti'idr Industries in California'’ hy Professor Woudwuni: .tU'-i 
0 -'diiig his pa])er the President again ri-siiuieil iln' <'h.oi. 

Tile following papers were read and diseii>>rd; 

^ The Insecticide Iiidiistnes in ( Allfoini;.." 

• 0 'll IS in this Issue of the Journal. ! \1. h ? 

- • Siudiesof tlie Petroleum Fly (Psiio|)a ])cin>l.-i C-ki. m ^ Ain-n:):; . t ^ ^ ^ 

^ ■ 'Oord, Poland Stanford l.Aiiversiiy. I’nldi'-h'-i! in fall in 1 > 

t IV. Xo. 2, pp. 087-97.) , I p 

"Diabrotica virgifera Lee. as a (orn lioot 00- t , i 

'■ '-rsityof Colorado (Head by Pj'ofessin' ■ h lUin..' . M p 
Tninial.) ■■ m r 

- ■^\nca^TkImsofComdtcde.<troyi^^lb<■.-u^;u■lin<^ .m . 

' ’ f'ity of California. , . , , . 

' -Thotograpbing Insects with deInlW^trathn ni a]>paninh Oi 
■ "f the Faitoinological laboratory, PiriKS'Hi li. >n.(., . 

‘ '-rsiTy. 
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Friday Evening, Ajrril o, 1912 

At .six-thirty the members of the Association present mot ai i^t. 
Hotel Palo Alto for dinner together with the Biological Society o! 
Pacific (.'oast. After dinner an informal round table was indulge(i ii^, 
during which informal, chiefly reminiscent, talks were given by Di)r)t,r 
A. J. ( 'ook, Professors Woodworth, Doane, Herms, Doctor AIcCrackt h. 
Mr. Bridwell and others. 

The dinner and round table were voted a success and the secretin y'- 
plan to make this affair a regular part of the program for the future 
was ai)proved. 

F^aturday morniny, April 6, 1912 

Meeting called to order l)y the President. The paper on ''Hi|)|)n- 
damia convergtms and the ('antelou])e aphis in the Imperial \'aili y‘' 
was calle<l for. This paper was omitted yesterday owing to th<‘ al- 
.sence of Mr. Bridwell. 

After the pF'sentatioii of the al)Ove paper the regular program wii' 
re.su meii, viz. : 

7. “Xow Lahoriitory Ajipanitus.'’ pTofessoj' Ck AV. AVorxhvorth, Univcr.-ii} 'f 
California. 

8. "Tin; Choinislry of ])li(aio]ic in.^ecticidcs.'’ Mr. G, P. Gray, Vniv(T>ii\ 
California. 

9. “Entomological Field Xote.'^." .Mr. J. ('. Bridwell, Taiivcndly of Califoiiii:i. 

Owing to tlie advanced hour (he meoting adjourned for Ivmch'cii 
to meet at 1.30 p. m. for the completion of the program and olla r 
business. 


Saturday afternoon, April 6, 1912 

Motion made and earried that the completion of the program - 
deferred until after the transaction of l)usiness. 

A brief verbal report was made by the President, Professor ( '• • 

Woodworth. 

• Tlie Secretary-Treasurer reported a membership of 63, an incr>' ■ 
of five during the year. The finances of the association WTre repm ‘ 
very much improved, the deficit of -'S32.35 having been wiped out v- “ 
a balance of §7.15 in the Treasury. 

The Auditing committee reported the accounts of the Secrete 
Treasurer in good order and entries correct. 

The report x>f the Nominating committee was read and the si • 
tary was instructed to cast a ballot for the fo]lo^^^ng officers: 
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i fsident, — Frofessior R. W. D<»:inp, Palo Alto 
\’i<*e-Prcsidcnti!, — 
izona, 

[Mtish.Colmiibm, Hon. Tli. Cunningham, Vanrouvcr 
< .ilifornia, 

( --lorado, Professor C. P. Gillelto, Port Collins. M osr-< AV 

Miilio, Profe.ssor L. F. Henderson 

Montana, Professor R. A. Cooley, Boz<‘man 

Nr vada, Profe.ssor S. B. Doten, Reno 

N. w Mexico, Professor Fabian Cnircia, .Mti-iciiltiiral (Viilf’}:(‘ 

( )]cgon, Profess^)r A. B. Cordley, Corvallis 
I l ali, IVofessor E. J). Ball, Loi^an 
W ashington, Professor A. L. Melander. Pullman 
W yoming, Professor Aven Xebon, I.aramie 
Pxcuitive Committee, — 

Mr. K. E. Luther, Watsonville 
Mr. il. P. Stabler, Yuba City 
Mr. J. C. Bridnell, Berkeley 
Mr. G. H. Jackson, NIonrovia 
1 ' tai'v-Trea,surej , — \\\ B, Henris, Berkeley 

Motion made and carrit'd that the Sca-retarv he instnieted to cone- 
'jioiid with the Editor of the Journal of Iv'ononiie IMitoinology relative 
to 'eeuring space in that Journal for tlu^ puhlieation <if ibe annual 
piorredings of this As.sociati(in. 

.Motion made by Pre^^ident Doane and seeoinh'd hy Mr, Morrill tlial 
the 'ecretary be instructed to do all in bis power to seeiire an iiilei- 
iiaiional congress of entomologists for San Fraiieisei, lor and 

tEit lie correspond with Professor Vernon L. KcJlogg, now in I'.iiotpe, 
to that effect. Motion unanimously mirriml 
Motion made and carried that the Assoeiatioii extend a \-otf nt 
tiiaiiks to the local committee on arrangements for I'llirieni and kindly 
ices rendered. 

i lit' remaining numbers on the program uii'e then taken up. \ i/.; 

1“ 'Malaria Inve.'tigations,-- Epidemiology aiul Ihophyiaxis, W . IV 

11' ■ University of California. (To he publiMied in Book iorin n-^i iIat wuIj oPa r 
i ial. '‘Malaria, eau.se and control, j 

"Cleonu.s eanescen.s Lee. as a Fruit Trer Pcvt.' Prefc^soi < b < oil* or, 
1 ■ ]'>ity of Colorado (Read by Profes.'^or W . B. Ib iiii>:. ni 'iie i- 

' t ' Journal.) 

• "Demonstration of Breeding Metliod.'i in Ibrncliiy lAjicrinifut- in pe-L.' 

" nford Vniver.'iity.'’ (Room 447 Zoology Building,'. 1 )f»('ior LuIk-I M-f tr'h-.:, 
1 ‘ 1 Stanford University, 

<• visitors were taken to a room where Ur. McCnu'ken oaii.v- 
*!■ 11 breeding experiments with the silk worms. 

' ' ‘ in laws of heredity. 

iournment then followed. 

W, B, HKK.MS, 
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SOME INSECT PESTS OF THE CALIFORNIA LIVE OAKS 

By R, W. DtjANF:, SUrnfonI 

(As tliis is a pri'lirninary report on the study of the Oak - liv 
an a])stra(,*t of tlie pa jut is ^iveii liere. j 

During, the ])ast year (lie o:iks in tlu' Santa Clara \'a]iey lia^e 1 i . 
luivinii; a ]>arti(*ular[y si'rious tinna The live oaks especially have 'ijt- 
I'ered from the attacks of leaf-miners. In addition to the leaf-niiiji rv 
th(‘ twig-si;irdlers hav(' bi'cn doin^i; a ^reat deal of damai^e and d;>- 
carpimter worms, which heretofoia' hav(' been found only occasiunaliy 
in (dd weakened trees, have this year developed into very imj)ijri;ih’ 
pests, killing some trees and very seriously injuring many more. 

The Oak Tree Moth, dlie first serious outbreak of 
in the Santa (’lara \ alley occurred in the fall of 1894 and the sprini; 
of 1895 when, entirely without warnin^^,the larvae ap])oared in ast(aiitd- 
ing numbers and completely stripped all of the oak trees in the vieinily 
of Stanford Cniv('rsity, appearing in less number at the same time iii 
otiier parts of the valley. 

Few parasites wF're noted in the first fall })rood of the larvai'; tic 
following over-wintering brood wore found to be rather badly 
sitized; and the larvae and pupa of the next fall brood, the third <>: 
tlie outl)reak. were so badly parasitized that but fev; reached the jelnh 
condition and the parasites than remained in control a numlK-r 
years. 

During the s])ring and summer of 1908 nearly all the trees in liic 
vicinity of the University were again defoliated. In Juno 935 l;i!\ ;c- 
iiiul ])upa were collected from a mass on an oak tree; 228 of tlies:' w* !<• 
parasitized lyv Pimpla bchrend.sii (Tessou, 704 were killed by a 
tcrial disease and three adults issued. In Octol)cr of the same ' > c- 
1170 were collected in the same locality: 83 per emit were jiarasiii.e d. 
0 per cent were killed )>y a bacterial disease, 4 per cent readic; 
atlult condition and 7 per cent died from undetermined causes. 

Tne larvae attacked by tlie bacterial disease showed to a reinariv ^ 
degree the tendency to mass together. 

Tussock Moth. Instances almost as remarkable might lie citv 
show how the tussock moth is controlled by its parasites, princi 
the Taehinu flies, altiiough the small hymenopterous parasites :m * v 
Dermestes beetles also do imiiortant work. 

The last serious outbreak of the tussock moth larva? oct 
in the spring of 1907. 

Leaf-Miners, We have at least three species of leaf-miners ini' ' 
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,1, live oak. One lias been ealled the ^‘wlute blou-h ..ak 

arcoimt of the characteristic white bloteh on th.- iipp,.,- M,i.- ..i ih,. 

. The larvae work only in the upj)er Invrc ni .a'lh. inakin- , 
niMier ku-ge irregular blotch in whicli they finally pupal,' aMn- .pin'. 
hiii,: a flat, loosely constructed web. Like iitlua- ihi^ 

Mviius, LIthocolktes, the larvae undergo an inter, 'stnig ehaini,' dmtim 
d o lopment. The loaves of the white oak and thr blur ,,;d, aiv ;ii" 
i;(<-k<'d by the same species and suinetimos sri'iousty allrrt, ,1. 

( hie of the other leaf-minors inalo's a long s(‘rponiiiir iairn.w u hi. -I, 
jiradually grows wider as tlio larva iiKh'casrs in WUru n hili 

limwn it drops to the ground and s])ins a small, rat ln r u.o,.,, 

hmwiiish cocoon. 

The otlicr species, Buccjdairix, makes a ihaor Iimwii bioich and ;i 
dinrt serpentine mine which is distinclly visiblr nw boih -nh- ..i li.r 
Ira! , 

Part of llie larval stage is s])ent as a miner and ])art a- ;i oniar,- 
Irrdrr. Tlic moult lakes place under a rirmlai- whii,- -ilkm mb 
(tii tlie umh'r siirfnee of the leaf. Wv havi' nm yet drirninimd ihr 
Iriigth of the different larval stage's, Init tlic typimi! rilLi'd Ihar.iln 
fo/ coeoons are made in May and Junm thr adubs is-uinaa iittlc lairr. 
lie- leaf-folders that simply fold ovc'r the rilgr of thr h-af and tli,- Irai- 
t!'-!'' tliat fasten two leaves togeth(“r for prolrrlion wlnlr fi i dina, :in' 
"itrn alumdant enough to seriously affect tlm apia'ar.aiicr n\ tl,,- nv,-. 
i'']!r('i:il!y in May when the new growth comrs. 

Twig Girdler. During the last tlirre yrai's thr ( 'alifomia (cd. ! w ia 
au’dlrr (probal)ly a species of .Vgrilusi has hem inrrra-ing to an alai'in- 
’!i'Ar\teiU. A few years ago tlie work t)f thi^^ in-cct ua^ r:iicl> ii"ii''''d 
"II dif* trees but now the lieauty of many of our nolilr-t lie, - n -adly 
iiiari'ial. The larva evidently enleTs tdeisr to the tip "I tla- twia in 
tli' irnder new growth. At first it works in the crnirr o) dir tui- 
t'Oi as soon as it reaches tlie hardi'r wooil it works jusi brnrjih ihr 
in the cainl)ium and sa]) wood. A.> soon as it <'nirr' thr ,•;llIdlillm 
I' I "gins working down the twig in a s|')ii'al, thu" rltrrtivr!;,’ andlimi 
- killing it, 

the larvae enter the twigs early in sumim’r and woi-k all umt- ■■ 
i al)out June, they often kill quite larg<‘ twigs. W h-m 
b-‘ pests are at work on a tree, the wliole tree soon look' hro's. a e"' 
d and presents a very unpleasing sight. 

Tc.e Carpenter Worm. Early last fall our attention wa' '■aia-'i 
‘!i oak trees that were dying. An examination 'howod M!;i' i.' 
were badly riddled by the carpenter worm, 'rhr 'joso"' k -’ 

‘ cambium was destroyed and the larval burroW' ’A'T" ' ■ ■ 

' throughout the wood. Later wo found tliat o ort" -■ a* i 
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trees were badly infofited, mostly with young larvae. Their prex ic,. 
was indicated by the exudations from the tree and the castings of iic 
larvae. The young borers work mostly in the cambium and sap\v< 
sometimes making rather long winding chambers but moVe oihn 
eating out a large irregular shaped cell and loosening large pieces (,f 
the bark. After they have attained considerable size they bore (le< pcr 
into tlie wood. 

As some of the trees in Palo Alto were killed and others were serioo-lv 
threatened, some of the students in our forestry class co6peratc<l with 
the city of Palo Alto and all of the badly infested trees that stond in 
the streets w{Te treated. The entrance to the burrow when stoppi-il 
up was opened with a knife or chisel and a small pipette full of carl uni 
bisulpliid was introduced into the burrow and the entrance closed !iy 
being plastered over witli mud. This killed all the larvae. 

The Oak Tree Cerococcus, The underside of the large limlis imd 
smaller branclu'S of many of the live oaks is covered over with a slimy 
mould. For a long time this was supposed to be only a mould growing 
on the tree but it was found that its presence there was due to tin- 
fact that a peculiar scale insect, Cerococcus ekrhorni, was there seco !- 
ing a hoinw dew in which this fungus grows. When these inx-cH 
arc present in such numbers as they frequently are, they must ((in- 
sider ably impair the vitality of the tree. 

If the oak tree finally succumbs to the attacks of some or all of iIk n* 
pests, it is immediately attacked by an army of other insects ihut 
live on the dying or dead wood. Tlie Scolytidae come first, then tin' 
Buprestidae, Cerambycidae, and other wood borers, so unles> iln 
wood is protected it is soon destroyed. 

Fungus Disease. A peculiar disease has been doing very sir'* "S'- 
damage to the live oaks in the Santa Clara ^"alley during the pasi lall 
and winter. On many of the trees a small patch of leaves w< aa! 
V>egiii to turn brown, this area would rajudly spread, sometimes cd .-i- 
ing one side of the tree, rarely spreading over the whole tree. ' * ^ 
from a short distance, these patches looked exactly like a fire had 1 * • 
Burning under the tree and had leaped up and burned the ii'a - 
Alaiiy trees lost most of their leaves in this way but as soon a^ 1’ 
old leaves >vere off, new ones ai^peared and the trees seem 
recovering from the attack. 

Dr. Meineehe, who recently examined trees affected in this >• 
believes the disease to be due to a fungus working in the leaver 
probably in the branches. 
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FRUCTIFICATION OF THE FIG BY BLASTOPHAGA 

lu- Cl. P. Rixford, V. Deparlmml of Atii'irulhin , Uuitnu <>/ Phn,! /v,,/' ,vG , 

Tiie subject' of this paper is botli botanifiil ;in<i and 

t(i make it clear, it is necessary to iiuMilion sonn' ni' \\iv botaiiii-al 
lii iiacteristics of the fig. 

iJotaiiists are now generally agreed in the aeei'jUanei^ <il tlir idras 
,,) lanneus and others that the caprifig is tlie staniinale form and tin- 
Smyrna and all the common figs in cultivatioii tin* jiistilatr form of a 
(lioreious species. Hegardt reached this eumhision as early a^ Islf 
and this view is now generally aeceptial. 

'I'he fruit of the fig tree is not a fruit in tlu' simsn in which we rcuanl 
the apple, peach, etc., but is what is known to botimists a- a rcci ptacl.-. 
niion the inner surface of AAhich are arranged luindrcds of uiiisiAuai 
llowiTS, At the apex of the receptaede is an ojicning whicii in ihc 
young fruit is closed by a number of simh's or imluicaicd bract 
The blossoms of the fig tree are therefore mwi*: seen cxccjit by o|icii- 
ing the fig. The floAvers thus lieing elTeetually cut off from the outer 
world, there is no way by Avhich the pollen from the mah' tiowms • an 
reach the female flowers, except by the assistance of some ouNidi' 
agency. In this case the medium of conveyanci' is l]i(‘ female Hhi — 
(oififuja grossorum. 

Crops of the Fig Tree. All the female fig trees, Ixith of the Smviiia 
c!a-s. the fruit of which never matures without jinllma! ion. and ila- 
ether large class which docs not reiptire jiollinatimi, have two well 
deliued crops. The first pushes from the old wood ami lln- lir-'t 
U' a])pear in spring, ripening in July and August ami in tiie ^outh 
"1 liuropc are called Brebas,/ir/ue.s Jleurs or figiirs d'fh . d'lienext, 
'vhieh is the main crop, called in France d’uufoeoic, -priiig trom 
tic axils of theleaves.of the new wood ami ri]>en in summer ;iml fall. 

The crops of the male or capri tree are two well delim d ami ;i third 
\vh:.h is in doubt by some authorities. To these for conveuienee tic- 
Itolitan names, mamme, profichi and mammoni have been a])])!ied. 
first or mamme crop forms in late summer on ilm wood ot tin- 
‘lit season and the Blastophaga from the precceding mammom 
"rits in them when they have reached the size of filhert-. P>y 
luber these are the size of small walnuts ami ehangc but iitih: 
ig winter. The insect hibernates in tliem in the larval coii<lii l-m 
will endure a temperature of 20 degrees without injur>. A' 

;‘d at the meeting of the Pacific Association of Sricritific isociciie^ hi il ;a horc- 

trchSl, 1911. 
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the weather becomes warm in spring, the wasps develop rapidly :i ,-i 
in April are ready to issue. At this time the spring or profichi (■! ,.> 
on the same or other eapri trees are in a receptive condition. '1' i, 
crop grows in clusters on the old wood at the extreme end^ of inr 
branches and, unlike the mamme which is nearly spherical is niin h 
larger and usually has a pronounced neck. It is produced in enonmuiv 
nuinV>ers— many tim(‘S gr(‘ator than any other crop -a wise proviMuij 
of nature as it is the one whicli is most abundantly supplied witli poll* n 
and also tlie one which is exclusively used to pollinate the main Smyrna 
fig crop. 

The third or summer erojj of the capri tree, known as mamnumi, 
unlike the others, pushes from the axils of the leaves on the new wm<h! 
ami rnatiires from Se])tember to the middle of November. The imlv 
piirpose of this crop seems to be to carry the Blastophaga through iIk^ 
late summer and fall months and to produce seed. Dr. 1.. 0. Howard 
Chief of tlie Bureau of Entomology of the U. S. Department of Agri- 
culture, has doubts as to the existence of three distinet crop.s of capri- 
figs and witli good naison, for at times and in some climates helatni 
marmnoni hihernate with tlu‘ mamme. The chief difference betwrrii 
the two is tliat the former contains a well defined chister of staiuinat. 
flowers, while in the mamme no male flowers have been observiil. 
These hil>ernating figs are so similar in form and general appearaurr 
that without cutting them open it is difficult to tell them apart. Tlu v 
can be found on some capri trees at the present time. Last Saturdav 
the writer in com])any with Prof. Hari)er of the University of (‘ali- 
fornia found considerable numbers of them on a tree at Niles. \\\\rn 
their habits are better known they may prove to be an import aii’ 
source tif jiolleii for tlie early crops of Smyrna and other breha fiii'. 
which for want of pollen often fail to develop. The Blasto])li:!‘::t 
from these oviposit in the winter crop and thus the cycle of td 
yearly life of the insect is completed. 

The Fig Flowers. Count Solins-Laubach and Dr. ^leyer, the Genn ci 
botanists, Olivier tlie Freuehman and Casparina, Callesio and Pon • - 
dera, the Italians and later Dr. Gustav Eisen, author of the leaili 
treatise on the fig in the English language, are all agreed that tl r.- 
are four kinds of flowers in the fig. It may seem presumptuou' " 
take exceptions to this array of distinguished authorities, but r > 
nevertheless a fact, easily demonst ratable with the abundant niatr d 
now accossilde in California, that there arc but two kinds of figflo^\ • 
namely pistillate and staminate. These authors enumerate the l 
kinds as the male and female of the caprifig, the regular female th' 
of tlie Smyrna fig and lastly the female flowers of tlie Adriatic ci '• 
which some of them contend have imperfect stigmas and eaniio' 
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p,,. mated and therefore call them mule tlmvi^rs. P,mie<lrra :md 
Cufa-iocall such flowers /fco muUi and jh'o sani-hmln. the lattrr a I'.-w 
ni which are susceptible of jiollination and tiie furnu'r not at all, 
'ri;> idea has become so fixed in the minds of hwv hortieiiltiiiiM< 
th:e they are callinj^ this class of fip^s '‘mule fi^s," a po>inv.> miMioincr 
;iiidl entirely umvarranted liy the facts. 

'The staniinate flowers of the eaprih^ aia' arran^od in a /.(hu' tir ehi>tfr 
;,I tlie upper part of the fi»:, just within tlie eye. ’Phe ivniaind. r of 
receptacle is filled witli ^all flowers wliieh are nothinjr mmc ih:m 
tcinale flowers, the pistils of wliieh are modifit'd for thr purjvn-r-: of iho 
h-iiiale Blast opliaga. The styles of thoe llown-s arr shun atnl lliiok 
rtiinpared to those of the Smyrna and otlier female tiii> and an- pro- 
vided with a duct down wliieh the fmnah' wa>p im>hrs her o\i[ioMinr 
into the ovary where she deposits the fhe.-^e >iyli's .arc "niaiiouiitril 
U'lially liy forked stigmas, the surfaces of whieh wrv provided uiih ilir 
u>iial cells or j^laiuls and the viscous coating lo which the polli-n grains 
adhere. With sufiicient magnifying liowia’ thi' pollen tiib(-< ran br 
'rrii ]nishing their way from tlu^ surfaer down lliiamuh the crllular 
ti-sue into the ovary. The gall (lowers of all raprltii:- an- alike rxet pi 
for slight variations in the sha]ie of tli(‘ stigmas. 

We MOW come to the regular female flower of the Stnxitia tii:. u|inn 
tlie character of which all are agreed. 'Die ^l yle long .and 'lini luo 
or t hna* times longer than the style of tin- eaprihg and t lii- i- 1 he reason 
dial it is unsuitod for the pnrjiose of tlu‘ ii>eet. It i> divided at the 
-umniit usually into two stigmas and th(“>- appear to he ideniieal uiiii 
thno‘ of the Adriatic clas.s to which belong all tho^e jig- whieli i-eaeh 
all edible condition without ]>ollimition. 1 he -tigma' oi the iattia. 
die liooks say, are mostly nialfornn'd and cannot be lei ii!i/.ed. 

!o show how erroneous is tliis conclusion it may be nient iniieil 
d,;e during the .spring of 1909 the writia' l>y applyinu the I’la.-tophaga 
'tie so called ‘hnule figs’’ in mon* than lorty ease- tuuml lltai in 
' i v instance heavy fertile seeds wiaa* prodiicial and in a:- lai'ge jjio- 
b'-'Hon as ill the Smyrna flg. From the-e -laaU thou-anii- ot jilant- 
u- gro^vn at the U. S, Introduction (lardeii at ( hieo, h i' heiie\rd 
dec <uch plants will be the means of ]n'o(lueing >ome intere-iing vara- 
’ The breeder does not have to wait long for re>ult.- ior im.o ui 
'cedlings bear fruit at the age of two and thn-e yeao. 
striking instance of the fertilization of c<munon fig" oceuri'-d h'-' 
at Loomis, Placer county, wliere alruit growiT had giatied a P'-j- 
' of an Adriatic tree with Smyrna scions. 1 Iw Miiyrna braoehe- 
iuantities of figs and wishing to secure a cro]) the owm-i imng 
fig^^ in them containing Blastojdiaga naidy lo isoie. .''oim oi 
'■ A asps entered the Adriatic figs on the ungrafti^rl p.m ", 
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tree. The writer secured three mature Adriatic figs which showe^ i,-, 
their larger size had been entered by the wasps. These three 
contained by actual count 4800 heavy, fertile seeds, or an averau t.f 
1600 for each fig — certainly a good crop for a ‘'mule fig'- which acc- - .1- 
ing to some writers will not breed. * 

In this way fertile seeds can be secured from all kinds of our 
vated figs and the breeder has complete controrofisuch crosses and - au 
with considerable confidence exiiect to perpetuate desirable heredi^ji v 
characteristics in his seedling trees. It is found, however, from eN|u n- 
ence that about one-half of such seedlings are staminate trees. Tlic 
process is exceedingly simple. A twig is selected with a numbt-r i.i 
figs from three-eighths to three-quarters of an inch in diameter, wincii 
is the receptive size in most varieties. Drop a caprifig with Bht-tn. 
phaga ready to issue into a paper bag and tie it tightly over the wvvj, 
and the insect will do the rest. At the end of two or three wet'ks r.-- 
move the paper bag and replace with one of mosquito netting f<ir pm- 
tcction against birds and to prevent the ripe dried fig from fallinii tn 
the ground. 

Caprifig Seeds. The mammoni crop of the capri tree is the only om- 
which has been observed to produce seeds and then only in 
numbers. The obvious reason is that it is pollinated by the Bhi-tn- 
phaga of the preceding profichi crop. The profichi itself yield:' ii** 
seed, [jecause the mamme figs preceding it have no pollen, altlutimh 
the jiistils are provided with receptive stigmas. 

Solms-Laubach found 20 seeds in 40 mammoni figs and reached tin- 
conclusion that not more than one flower in 2000 was a perfect fdieiM' 
fiowTr, all the others being. gall flowers, incapable of fertilizati'i!! 
The writer has found as many as 75 fertile seeds in one fig and fneii :t 
large number of mammoni seeds secured last summer, young plinit' 
are now being grown at Chico.- From careful observations tlie wnti r 
has been forced to the conclusion that all gall flowers are perfect lVn!;i;'' 
flowers and susceptible of pollination and that most of them arc I '-Sii- 
nated, but if the Blastophaga deposits an egg in the ovary, the n - iit* 
ing larva, would prevent the formation of the ovule and if formed \' ■ a-i 
be eaten or otherwise destroyed. The seeds therefore found ii: ’a*' 
mammoni figs are from those flowers in which the insect failed tt- vt- 
posit. 

There seems to be some connection, not yet well understood, bet ' ii 
the seed and the secretion of sugar and coloring matter. The pc 
and floral euv^elopes of the seeds in mammoni fig are succulent, ’ 
and generally of a pink color, while all parts of the gall flowers coir ri- 
ing Blastophaga are white and quite drj', the difference in appear 
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i,.;. - r^o great that the seeds can la* ivadily picked ..m ^ ,,| 

|)s from the mass of galls hy tludr jiiii'iiie^s and cnlor. 

.\^ further evidence that all tl\e tiowaas in tho maiiiinoui tin ;k., 

: Icnmle flowers, some of the pia'sistcut >tylr>\\vrr lakni from 
and others from galls containing fully drvi'kipcd ItlaMnplian;, 
iu Gic same fig and placed side hy side under the iuiernv,.,,p,. 
i„!i!id to be identical in cellular strurtun' and in every uihi-i r.-p.n-r. 
Tie- writer is therefore satislied that the stignuis df the e;ipiiiigx 
(•({ually as susceptible to pollination as are tlu)>e nf th<- lemah- 
and ni fact are so pollinated l)ut fail to produei- inure than a h u srrd.. 

]u! the reason given. 

When the Blastophaga enters the eaprifig its -taiiieitv aia- in an nn- 
diWflopcd condition and will not be ready to shed tlnar pnlim nntii 
ahiiut two months later, that is at the thin- when the next nt-maai lun 
ui wasps is ready to issue. It is tln-refore iiMpo>>ihh- fur a !iii lu pi. Hi* 
iiati- itself. Here then is a striking instann- of niie ui natniv'- iii.iiii..p 
el pn-venting self fecundation. 

Life of the Blastophaga. The lieuefieent iM>eet npun whi.-h d.-p. leU 
aieulntely the whole Smyrna fig industry was sent over o. th.- l iuied 
States from Northern Africa in 1S99 hy Mr. \^'alte^ d'. Sumale "i il,r 
Tanvau of Plant Industry of tiie Id S. Depiu tnn nl of Agrienh mv. 

He >ucceeded where others had often failed by eontiniiia' hi" elfuM- 
to the winter generation and by tlie ingenious device of \\ra])|Mii’A ea> h ' 
eupiilig in tinfoil to prevent eva])oration. Air. S\\ingle i" enijilfd to 
tuli credit for his successful efforts, notwitli-'titnding the ihai il;'- 
l'l:i-fophaga was already here, liaving In'en aeeideni:dl\ intiodn« '-<1 
■'ddi fig trees from the South of Enroi)e about IShd. hiit nm kiio-Au t-- 
on-liardists until about three years ago, having been a" tar :i' knoun 
'■"liiiiied to an isolated tree ten miles west of A[od(‘>lo. 

b; .Vpril in the warm valleys of (.'alifoniia, the wa.-p which hioornai'-d 
ii! b:e larval form during the previous few moiith-^ n-a(-he^ iiiamrify. 
Ik- male leaves the gall first. He moves about tin- int'-rior oi th*- 
li^ <!id finding a gall containing a bnnalc, gnaws a hole ihron'ih th- 
' X at the base of the style and inserting his long, 'lim, at-fionjitci: 

''tion, fertilizes the female while still in tlie gall. 1 h'- I'-mai'' 
’’I’ ges the opening and sometimes makes another, n^n.atly ;o !e 
‘)f the style, probably becau.se it is the i)oint ot Icu'i n-du.ne---. 
on 22 to 48 hours she comes out, reaching the o}>en ;nr Thmii'jh ’ !e- 
■ f of male flowers, the anthers of winch at this lime ha.*- b,.j' 
no shedding large quantities of ])olIcn. >hv is tn ou* lO. . -*• 

;*'■ t that she is unable to fly until she divests hersoll •)! mu' !i -o 
same way that the common house fly cleans itseh. AUt j L' <■- 
^ > d of part of the load she flics to the nearest fig and h' hmiid n- m-r 
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liking, iinmodiatdy seeks the opening at the apex. At this tiim- il.,. 
figs are hard and from a quarter to three-quarters of an inch in diaii, i, r 
and the (‘ye is closed hy the overlapping scales. With her pow- - ini 
rnaiidiljles she sometimes is obliged to cut away a portion of one of i t,j 
to effect an entrance, hut usually she is able to push her head in an^i 
after a struggle of sometimes five minutes or more pushes her Iii>,lv 
down the zigzag way to the interior of the fig, leaving her wings b(‘liiii(i. 

While one wasp is probably sufficient to fertilize a fig, where they ;iiv 
very alniiulant as at the ^Maslin orchard at Loomis, it is not unusind n, 
find a dozen or fifteen in one small fig and as many more in a struggiimr 
mass trying to get in, often the cluster of wings radiating from tlic < \v 
like the i)lunies of a feather duster. If t lie caprifig from which the 
has issued lias been luing in a Smyrna tree she enters a Smyrn:( liir 
and then finds she made a mistake, as the flowers are of such shape 
she cannot oviposit in tliem, and after wandering about in a vain efturi 
to dispose of her eggs, iji this way doing her useful work of ferlilizinu 
tlie h’lnale flowers, in most cases crawls out. When the weathn* j- 
warm, say 90 to 100 degrees, the insects are very active and conic eui 
of the caprifig with a rush. The writer has seen -10 come out in ore 
minute. The issue takes place almost entirely in the forenoon, ex( rpi 
a cold windy morning is succeeded by hot suii in the early afteninmi. 
then a oon.siderable number ctjiiie out. The movement (hqiends tiun h 
upon the weather. During cool windy mornings very few issue, hur 
if the next morning is warm, calm and sunny a great rush occni-. 
The wasps continue to issue from a single fig for a week or ten (l;iy- 
and from various trees for two to three weeks. After the fViii;ilr' 
have loft the fig most of the males soon follow and being wiiig]'"^ 
drop to the ground like the females from the Smyrna figs. 

Every Smyrna fig not entered by the Blastophaga dries up and tMil- 
from the trees. The same is true of the caprifig. In a few day^ i];c 
caprified fig undergoes a remarkable change. It begins to iin ti :t'< 
rapidly in size, becomes smooth by a lessened prominence of tic riK' 
and losing its pea green color, assumes a decidedly pruinosc tin'ic. 
this being true also of the caprifig. 

There arc still obscure problems to be solved in connection wit'e tlic 
fructification of the fig and it would be gratifying if some of our -k ild 
eytologists could be interested. One such problem is to detc; 
why the first crop of certain figs reach an edible condition withoii! :i]>- 
rifieation, while the next one never matures without it. One<d‘ ' > 
varieties is the white San Pedro and another is the Gentile, tli' 
crop of the latter, however, does not entirely fail without polliu 
but the crop is much increased by the application of the Blastoph; 

Outlook for the Fig Industry. The outlook for the Smyr: 
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,,,1 -try ill California is extremely immiisin^r, pi iiu ipjily t.. ta\ -u- 
•j.i, i-liinatie ooiulitions, and is rapidly spreading \u ;,ll parts ui lUv 
jrivai interior valley. The climate is mil at all uiiVrinr to iliat ,,1 ili.- 
Snivnia tlLstrict of Asia Minor, where tin* Inilk nf tlic (im-t liiisdi th,* 
wniid are now produced. The valhw of the Mcaiidt r. tin- -rat ..f the 
irivat Smyrna fig industry, has a much moister eliinair aiel in -.mu* 
ir-prets is inferior to that of portions of ('alifoniia. 'Hir rain fall is 
ibrrc or four times greater than that of the rrnlral San .h^a^plUl valley, 
uh.re in this state the industry has at ])res(‘nl itsL>rratrrt di'Vrlop^ 
Hifiit. The rain however falls mostly from Xovnuher lo April with 
Mci-a-ional showers and dewin summer, making irrigatinn unni‘iT>sar\-. 
(Inc ilrawback in that country is tliat oma' iti three or four ye;ir> a 
iiii-t occurs which is severe enough to destroy thi‘ eaprifigs, when ihe 
iiiMwers are obliged to draw supplii^s from tin* fro>t free i-laml- of the 
Meditii-ranean. 

The ideal climate for Smyrna fig cultui'e is one in which tin- winh'is 
arc mild enough to permit the Hlastojiliaga to live ihrongh wiihoiil 
injury and freedom from early fall rains. The Smyrna li.g- i iin ii ;itnl 
dry on the tree in September, October and November and iln n fail 
lfi the ground, only the large figs reipiiia' fui'tln*r e\po-iire to tin' >1111. 
Dry weather at thi.s period is therefore indisjieiisible. A - 1 In -c eniidi- 
Mons prevail nowhere else in the United States, exrejit in ( ‘alilbrnia 
ami a part of Southern Arizona, tliese would seem to lie tin- regimis * 
in which t lie industry will have its greatest developiin'iit . 

ECONOMIC ENTOMOLOGY FROM THE VIEW POINT OF 
THE SANITARIAN 

{Abalmrt) 

Ry AY. B. Hkkms, Vniivr>!i(!j <>f 

1 -Mtomology as a specific science was not known to onr grandlather<. 
aii'i ’h(‘ economic application as related to horticulttire in iIk- eoniroi 
uit diseases is a development of this generation, while the ajipli- a- 
'‘‘w ''f entomology in the control of human and animai iliH-a-i-, m 
I'm - liygienc and sanitation, is the development ot tlx* ia-i I'-a 
D- The new science of Medical Kntomology is jierhap' heo l;, 
'ars old and we, here on the Pacific Cioast. have had a iai g*- di.i!' 
systematic development. The unique ]>osition geourap!ii'';.i!v 
Ualifornia in particular occupies with reterenee to the ''i; u. 
])rovides an opportunity for observation and e,\j)ejiiii''t!' .ot. 
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found elsewhere, and the climatic conditions afford a favorahh/ |U< 
for control when the life history and habits of the responsible di - a.,, 
vehicle are known. Tiie following quotation from the letter ■ t 
prominent eastern physician indicates the tenor of a number bf li > .-i, 
received from interested observers, viz., “It looks very much as ii tf.,. 
Pacific IStates are destined to lead the nation, yes, the world, iii •[,!, 
extremely important and direfully neglected work.'' Perhaj)s no ‘ ao 
in the nation needs to protect itself more against the introduetim; 
disea.se than does California because it i.s the goal of many thonsiM-i' 
of health seekers and other visitors, but this it can do more easily an,, 
more successfully than an3M)ther state, on account of its iiaOiiai 
resources conducive to health and vigor. The grcate.<t menai-< 
course is that of the parasitic tropical and semi-tropical discaM. 
which are insect borne, owing to the fact that the.^e disea«-v lan 
thrive here almost ^vithout exception if once introduced. 

The economic entomologist if also equipped as a sanitarian 
parasitologist, has a greater oi)portunity by far to stay the ad\ am-, 
of such diseases as malaria, yellow fever, bubonic plague and the iik' . 
than lias the sanitarian without the entomological and parasitoCL::i ai 
training. Manifestly the person who is familiar with the habile 
the Anopheles mosquito in addition to knowledge of malaria ainl d.i 
causative micro-orgaiiisiii, has a far greater advantage in com ro! jin:: 
the disease. The .same holds true for yellow fever, and bubonic pl.-ia'i- 
as distributed by fleas, etc. As the successful economic entomulM::;M 
is not merely a student of systemallc entomology and morplinleay. 
he must indeed be proficient iivchemistry and mechanics, so the ;ii 
Entomologist must cover also a broader field and include in addidi'ii 
to the above, the greater portion of the field of Parasitology in ;s !> ' 
stricted sense, i.e., must be familiar with the habits of the pat Ian:' ni' 
organisms carried, the manner in which insects become infectei c;-; 
in turn how these infect other animals and man. 

With the scope of our subject pretty well defined it might la 'i;* 
tended that this is not a branch of economic entomology at all -an 
indeed, the sanitarian may find little sympathy at the hands < i -' 
usual type of entomologist, perhaps because the mere matter of le nci 
life and happiness is involved, — that this field does not concern 
with the tree and its fruit, and the vine and its product. H<> *•’ 

that may be, and I do not ask for less attention to the horticn ni; 
side of economic entomology, but I do plead for more positive atti 
to tlie sanitary and hygienic phase of the subject. Surely wl '' 
preventable disease is concerned such as malaria, a good eco' 
case can also be made. Business is far more keenly affected by ni 
and mosquitos than we may at first thought suspect. There i.s p* T' 
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iher disease that quite so successfully uiuleriniucs n man's v\\\~ 
,i,.. y, his vigor, and good spirits. Victims (tf imilaria whriiu r i no 
,,],,,rd in the orchard or vineyard, or in llu' wheat tidd, nr at difiliiim- 
,,]• • 1 construction, are only giving lialf in letuni for ihrir wain -. The 
vah;'- of real estate is greatly alteeted. Situation- otlierwi-r ideal *',,[■ 
prruianeut house sites or summer lioines are made ])rac(ical]\ uniniial*- 
jt;ji'ie hy the presence of this disease. Malaria is always a gieai draw 
i,;,rk to colonization,— great areas olTeriiig the most fertile -nil ami he-t 
nf eiiliiato, affording otheinvise the hc'st of health condition.-, aiv inaile 
of iiitle value because of this diseas(\ an infection whieh can be enn- 
tii)lie<l almost absolutely and at a small relative cost. Tlie malaiia 
nu-ades under the writer's direction during the past year gave pintee- 
timiat the rate of 40 cents a day i)er square mile, with a n ilueiinn ,i| 
malaria in the first season by approximately 15 per ceni. 

Hiice the real estate booster and colonizer gets the right view point 
things will change. The writer had to fee! much oppo.-itimi at lir-i 
from certain classes of people who feared that pnhiicity wmild dn the 
nevii an injury. The attitude is changing rapidlv sn that now manv 
who were once opposed, feel that it is a good adveiti-emeni to make 
known that the town of so-and-so is actively (‘iigaged in lighting mahtria. 
And certainly it is, for everylrndy had aliamdy iH-en w(-ll inlormed ot 
thi‘ fact that this disease was prevalent then-, imtwith-tmidiiig all 
oaiements to the contrary. 

The time will unquestionably conu', indeed is already here, wlieji 
die -anitary officers of a community will be required to havi- ,a knowl- 
edge t)f insect control, as far as disease carriers such a> mn-t]i)iio>, !!ie- 
aiiil fleas are concerned. 


DISTRIBUTION OF ECTO-PARASITES 

'Abstract of paper presented by PJioFFswui f- Ki.i.i-on'r.' 

in this paper Professor Kellogg called attention tt) soirn' of tlx- mi. r- 
^■''!iig problems in curmcction with both the geograjrhic ami j.-arheu- 
the host distribution of the various inst'ct ecloqtarasile.- oi hinl- 
mammals. Specific illustrations of these ])roblem^ 

' the conditions presented by the Alallophaga, a group te '‘i’ 

'\ ker has given special attention for many \ear:-. ^ 

:e of the most striking problems in this comieciioii i- ilmi l-c- 
1' nee on two or more hosts of absolutely distinct g^-ograp ci la - 
common Mallophagan species. For - 

'■ -‘s of Mallophaga which are common to European an 
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birds of iliffcr(’nt altlioiigli usually related species and genera, lij,, 
of these easi's eaii bo explained by a circumpolar range and hi ir.- 
possible contact of the liosts, but in most this explanation is unav iil, 
able. Indeed in most of these cases the host individuals of .the in.- 
tinct American and Europ(‘aii s[)ecies are absolutely restricted to 
Old World and X(nv World habitats and never by any chance ci-ki,. 
into c(uitact with each other. But there is no question of the identny 
of MalIo])hagan species found on these liosts. The speaker’s sohniuii 
for thi.s prolilem is that tlie parasite species of the different but relau «i 
liost species has persi.sted unchanged from the common ancestor of i[j, 
two or more host kinds. 

The s]>eaker [minted out that these problems of ilistribution of rh.' 
ccto-})arasites, which always luive been of large biologic interest ;iihi 
importariciy are mow assuming, in the light of the discovery of ih( 
disoasiMlisseminating [mssibihties of the parasites, a new interest. 


THE INSECTICIDE INDUSTRIES IN CALIFORNIA 

By C, W. Woodworth 

California stands foremost among the states in the use of iuserb- 
cides. Our annual bill for these materials amounts to somewhere in 
the neighborhood of a quarter of a million dollars. More than half 
of this money is sent out of the .state but we possess a large and growiiij: 
insecticide industry which is reaching out for other markets and it i' 
likely that in the near future California will be exporting more insm li- 
cide.s than are being imported. Indeed, I confidently expect to 
California take a leading place in the manufacture of insecticides. 

In this paper I do not propose to divseuss either the technical or \h- 
commercial asiiects of this industry, interesting as these phases of th'- 
subject might be, but rather the relation this industry bears to econoniic 
entomologists. I am not sure we all ap])reciatc the tremendou- 
fiuonce the manufaeturers and dealers of insecticides are exerting 
They are in touch with a hundred growers where an Experiment 
tioii Entomologist reaches one. They have the last word when tiiiy 
furnish the goods just as they are about to be applied. Their ad'> 
will go far to confirm or to counteract our recommendations. 

The quality and uniformity of the insecticides are factors of higi 't 
import and tliey are dependent solely on the care and honesty of 
manufacturer or dealer. 

The appreciation of the need of close co-operation is respon> “ 
for one of the distinctive features of this association. While 
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\i,; ‘rican Association of Eeononiic Kntninnl(,oisis aliunM oti liv 
..tpA-jraiiization of investigators, tlie Paritic Sitin' A>snt iaiion 

its charter members ami speeitieally r<vngniz».> in it, n.nstiiu- 
jinii. thQ manufacturers of insecticitles. 

One of the most important results of this alliliaii.ni lia> hem th.' 
,ii;u'tment of the California Insecticide iaiw, :i imaMirr dnuandrd 
|,y our leading manufacturers as well as by the t’niit glowers and uhi. h 
Likes advanced ground regarding tin- guarantee of the tpialiiy of tlie 
goods offered for sale in this iStatia Tiiis law is suia* to have a Imi-mc 
iiitluence upon the legislation of other states, and if oiir pivdiriion 
of the dominance of California insectii'ide industries is well louniled. 

It will have a direct and positive iiilliieiiee upon tlie ei'oiiomie ,-ii!o. 
inology of the Pacific Coast. 

1 lie distinctive feature of the Calitornia Law is the reiinirriui iit of 
the statement on the label of tlie coin])osition of th<’ insociinde. 'I’hr 
manufacturer or dealer must gn!iraut('e, and the law reijuire-. under 
M'vere penalties, that he hoiu'stly guarantei's. the eonipo>iiion of ilie 
m.-ecticide he offers for sale. 

The attitude of entomologists all ovm' tlu' country toward' o i-n t 
jireparations lias been one of suspicion ami distrust ami the inllueiiee 
of the dealers in such goods have in cousiaiumice Ix'mi aiitactjui'iie. 
often in the extreme. 

Entomologists have very generally luPl that >eere<-y is jirinia iai i:i , 
miilmice of fraud. Alany cases have been iiiv('>ligalnl ami r;ire!y 
have manufacturers of these lueparatioiis given full imim-y wilm- ioi 
thi‘ material sold. The California law strikes at tlu- root of tlie I '.j] 
ami has decreed that hereafter there shall be no <eeret prepaiaiioii' 
offered for sale in this state. 

The enactment of this law has driven out of t lu' markei t he prepara- 
tum known as I X L compound, wliicli lias bi'en sold to growei> in evmy 
imrt of the state and in very large quaiitilies lor more iljan a .'foreoi 
—a material fraudulent not because it was withuui iii'eriieida! 
Value but becau.se every means was used to give an exaggoraieil 
ina'e (>f its value, so that it was sold for far more than it wa.' wiu‘i h and 
ajiplied at a strength at Avhich it could serve no ii>eiul piupo'e. 
Eio- yaeparation was advertised as l)eing at the same time I'ntoni'-d 
'eeret. As soon as the law required an honest >tatem<-iii ot O' 

‘ "-■ ■‘iits, it ceased to be offered to the jmldie. 

' number of preparations of an entirely Irauduleiii eimMeO i- 
''(i California market is not large. Tlirn'c are si-verat hnmir* -! 
iiacturers of insectieides, large and small, in t aliP'riim nod 
1’1‘parations have been withdrawn from sale since t he law v\r-n» fie'* 
'T' . though in many cases the composition has la-f-u cliamied tornii- 
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mentally when the statement of composition was required. : 
chief benefit of tlie requirement of the statement of composition ie 
proprietary ])reparation.s is that the dealer can no longer safely lu .k.. 
extravagant and therefore fraudulent claims of the efficiency (jf i;,- 
preparation he is offering fur sale. ^laiiy of the smaller manufad u: i-j . 
have urged that they were Ijeing compelled to divulge a valuable li mh 
secret t(; their competitors but in no case, after the nece.ssary forju ihi 
was in iny hands, did there appear any substance in any of the I'-in- 
pounds as having in.^ecticidal value which Avas not already a nuiUt-i- 
of common knowledge, and the secret, if there Avas any, lay in the pi r 
cent used of the different ingredients, — Avhether, for instance, A 
5 per cent (ff snuff in his flea pOAvder. 

The only real basis for objection lay in the fear that B could no? ij 
his perfumed jhnk gasolene for ten times as much as he could cli.-imt- 
for the ingredients, or that C could not sell Aunegar and AV'ater for hr:)(l 
lice at twenty-five cents an ounce. 

Sucli sales border so close to doAvnright frauds that argumeni- ■.]' 
thi.s character appeal very strongly neither to entomologists ntn’ 
consumers, and if one has built up a trade for crude carbolic acif ;it 
several times its value by calling it “Lousenc’' or any other faiii ii'ii 
name, it has ])een accomplished by leading the purchaser to think iha? 
he is getting something better than carbolic acid Avhen he buys the <'aii 
Avitli the picture label. 

All manufactuers must noAv soil their insecticides for AA'hat they n ally 
arc and a long step has been taken toAvards making the entoniulHiii-t 
and dealer harmonize their recommendations. 

The knOAvledge of the practical A^alue of cyanide for orchard funii* 
gatioii dates from a bulletin issued by the California Experini'ni 
Station. 

Cyanide constitutes the largest single item of expense for insectiriik- 
in this state. Xoiie of it is made in California, and practically ai’ "f 
it comes from the firm of Roessler and Hasslacher and Compan,' 
XcAV A"ork. This material has A^aried very greatly in compoM ;"a 
during the years fumigation has been practiced in California, ‘ui 
is at present of a liigher grade and more uniform composition tha‘ ai 
the earlier days. The acid used in generating the gas is all mam: * * 
tured in California and is as large in quantity though cheaper in 
than the cyanide. There are tAvo large plants manufacturing tlic ' ^ 
one the American Agricultural Chemical Company near Los Ai: 
making the acid from crude sulfur, Avhich is peculiar among < 
chemicals by being almost chemically pure. The other, The Mom 
Copper CompaiWj with a plant near Martinez, that make the ar '' 
a by-product, but produces, nevertheless a very high grade of ao- 
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ilcre has been much complaint in yoars ]iast as to th.> ([uaiiu ,.i 
tl, .‘yanide and more particularly rcf?ardin-i the acul. ^omr- 

tni.- with justice but more often the trouble has not b.m witli the 
cjii mi cals used. 

Next to the cyanide, the arsenicals take the nio^t pronnnent pla.-.- 
aiiiHii^ insecticides. Outside of ('alifornia the arseni<-al< oaMlv 
tir^^ place. The United States insecticide law s(‘t detlniie ^taiehir.h 
for Paris Green and lead arsenate and did not na ntion by iiaiin- anv 
iitlicr insecticides. 

I util within the last five years all the arxafuads usid in t nl;) 
i-niia' from the East. Now the California Spray (’hoiniral Cniiij.aiiv 
iiimiufactures lead arsenate and zinc arsenite and Mipplir- thr ni;ii.ir 
pari, not ordy of the California market, lait very htriri'ly also the \i.it!i- 
\vc>t . 

Tlie organization of this company canu' about bocausc' nf thr m dl 
of a specially insoluble grade of arsenate of h'ad, surh as iKHir nf il,,’ 
Ka-tern manufacturers would supply, and which they art- ui.w only 
br^iiuiing to compete Avith. In most ri'gious the dangi r iu fnllaor 
i' not so great as in the Pajaro Addley and thendorr doo not n ipiin- 
till' degree of insolubility. 

All of the larger Eastern manufacturers of arstaiij-als viili x-l! tin-ir 
^Motls in this stale, probably in as large (plant it i(‘s as tlaw did bofoo- 
the organization of the California Spray (dieinical Cfunpaiiy. -luff 
tlid'e has been a very great increase iu tiie cousuinptioii of ar-i Mii-ab 
following the Codlin Aloth investigation condueted Ity tlio bui* 
v(M dty in the Pajaro Valley. 

Lime sulfur as a spray mixture originated more tliaii a (jiiaMi i' of 
a century ago ill Callfoniia and ivas used in tliis stat(‘ in largo ipiantiiy 
for inany years before its use spread to other states. Kor a long liiuo 
hwa- the largest item of Insecticide work iu tliis state and (wen yi i 
may be more important than the use of tlie arseiiicals. It \< rv <lil- 
ficiiii to obtain a reliable estimate of the amount used siina* it !^ ,-iili 
verv largely a home made preparation. The lime used is all oi lorai 
numofaeture and the sulfur imported, largely from .Japan. 

b->ih of these materials are used fpiite extimsively lor otle r itian 
m'' dcide purposes and but for this reas(.in it would be very ea-y to n- ' 
^'ti ‘ ■ imate of the amount used in making this spra> . 

1 “ commercial production of lime sulfur (jriginati'd not in ^ 

^ but in the East and was introduced into California thrmiat tim 
I'll- fss enterprise of the California Hex Spray (ompanv fomii 
mi ■ tensive factory at Beneeia. Subsequently the ( aliforoia 
ical Company began to manufacture this spraying 
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also, first for the strictly local trade, but now extending their ni:.;;,,? 
even into other states. 

Tiirough tlie efforts of these companies the use of the home j; ; 
preparations have been largely replaced by the more uniform coiii::i. 
cial product with very satisfactory results. 

The competition of these two companies has resulted in a cheai.x i.ih-T 
of the price and their rivalry has kept up or even increased the deii>itv, 
all to the benefit of the consumer. 

Distillates of California petroleum liave played a rather impnriaiit 
role in the insecticide operations in this state. The refineries i, 
from time to time, sold special spraying oils, Imt most of the spriiyim: 
has been rlonc witli ordinary commercial grades of kerosene, or {ij,. 
cruder stove distillate, sometimes with the lighter grades of cnidr ..ii 
just us it comes from the ground. 

In the past tliore have ])een many who have manufactured emulsit,]!^ 
from distillates, chiefly for local trade. The only firm now makinu :i 
commercial emulsion and the only one who has manufactunal it ha 
sale over the state generally is the Bean Spray Pump Company n: 
San Jose, under their trade name “Buggo.” 

The R. R. Rogers Chemical Company of San Francisco wei'.' tlir 
first to put out, and, I believe now the only firm, manufacturing a irut 
miscible oil which they sold under the name of “Spra-inulsiou.” 

ddie use of power spraying outfits producing a mechanical miximt 
of a very satisfactory quality has prevented the large use of tlii M- 
emulsified oils, and the smaller users have not become sufficient iv 
acquainted with the convenience and satisfactory character of tin m- 
commercial products. Fndotibtedly the future will see a greatly 
increased use. 

Tobacco is coming to be a more important insecticide in ('alifnrnia 
but the local source of supply is very limited. All of the comine!' fin 
nicotine preparations are imported from the East. Forty ])er ivnt 
-nicotine sulphate, sold liy the Kentucky Tobacco Corporal ion. i::t‘ 
become the standard, particularly since the insecticide law ha^ 
into effect and the dealers are learning that the ordiiiarj^ nicotine ' - n- 
tions are very unreliable in composition, jiossibiy due to the dis- 
position of the alkaloid. 

The high nicotine content of California tobaccos, which stand ii 
way of the commercial growing of this crop in the state, slioulu 
cate that there Avas a field for the growing of tobacco for this sy 
purpose, though at present the Eastern nicotine is a by-product. 

Nicotine sulphate is used largely both for tree spraying ain^ ■' 
dip for animals. 

Most of the animal dips are made from crude carbolic acid an n'. 
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material has considerable use as a tree >|.iav. Ul„a, pr,.,,.,, i 
j,io M,ld a.s a dip, the regulations of the f. S, bureau of Aiiii„;,l 
,ry larve operated to secure a fairly relialile si:iuilar,l l.iii ,i 1,;,. ,,|,|v 
.diice the insecticide law went into etfeei that ihailrr- have'ki, 
what per cent of cresylic acid was present, and this ha. varied iV, 

[11 i)i‘r cent. 

I ikUt these circumstances it is not i\t all siiipri^in-: tliai f\|..'niiiri, 5 - 
Pix have generally considered this material too mu-ftiahlr tn nr.Mnin, ,ui 
i.nr ihat the results last year in the ^^anta ( 'lam \ :a}ry werr v,, irm-ul n' 
'I'lirreare quite a number of local numufaotuivrs; ,;[ wilt imi aih- ni|i! 
In name them) compounding carbolic inseetiridos. ’flu- <-rudt' maii ria! 
and a good proportion of the preparations are sliipju'd Imm tin- i:;i.| 
Kntmnologists have neglected very largely this choa}) and .‘fli.-i.-ni 
insect icidCj leaving it to compounders of [iropridarv ilog -oaps. dip. 
q»ra\s and lice killers, both liquid ami powders, to exploit il< iiv,.. 

There is an important and very largely iu‘g]ect('d fiiTl for ili,. 
iiHink: entomologist in the study of the reuKalies to lie u-vd on our 
domestic animals and in what are known as housf'hohl ieinedit >. Wy 
lar the larger number of the California manufaeturers of in.seetieidrs 
are eompoimding these preparations. Many of them admit that ili.-v 
kive no practical knowdedge of the relativi' effieit'iicy of their com- 
pounds, that they are ready and anxious to make any ehange that 
vxperiment may indicate advisable in their formulae. < dearly Inar 
i' an open field for our efforts of no small magnitude, -.nee the aggn- 
gate sales of these preparations is much largtn- than gem'rally ai)pro- 
viuted. 

Wv have already made some progress in the >nidy of Iha ])ow- 
of which scores of preparations arc on the tnarket ^howi^tg a vorv 
.-feat variation in efficiency. Most of thest' itowdm*- are e<impomidrd 
die state. 

hi-eet powaler of the very highest quality is grown and inamifaftuivd 
*'y die buhach Producing and Manufacturing (/ompany of St nekton, 
ail ti.e other insect powMers and compounded flea i)owders ar*- im- 
pninyp or made up from imported ingredients. 

1" diis class of household insecticides belong tlie nmny jirep.arai mn- 
‘"f ie e on human beings which are so much less ])revah‘i)i ili.m 
>‘■11! '.ition or so ago, due to the almost universal and iimm-diat'' 
'd'p:; -uioii of remedies, — for bed bugs, which, tliough iin\\ li«*r'- 
tit b California as elsewhere, are accountable for a largo -ai- 
^ ■•‘lies, — for cockroaches, which are coming trj he very animying 
a.ioM -.jri Francisco, — for houseflies, which are almost onmipO 'eui, 
lor mosquito and flea bites, — remedies for clot lies mnih- .'md 
'lid by no means the least, the ant poisons, whirdi liuvo iini)!':)!'- d 
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in great variety, especially since the spread of the Argentine Ant t n, 
many parts of the state. 

The great desideratum is the improvement and standardizati( n i,;' 
the great host of what may he called the minor insecticides. 
that are used in the spraying of orchard trees have been reducci lu 
a good degree of uniformity, due to the work of the economic 
mologists and the use of these preparations correspondingly enhim-d 
as the users appreciated more fully their reliability. 

The California insecticide law will go far to standardize the oi k r 
insecticidtss by giving publicity to their composition, provided \U\c 
wo contribute our share in the study of their relative efficiency. 


THE PETROLEUM FLY IN CALIFORNIA 

By D. L. Crawford, Stanford Unii'erdty, Californid 

(Printed in Pomona Journ. Ent., Vol. No. 2, i\Iay, P.itL’, 
pp. 687-97.) 


DIABROTICA YIRGIFERA LEG. AS A CORN ROOT-WORM 

By C. P. Gillette 

Diahrotka rirgifera Le Conte; Tran.s. American Entomological Society, 

II, page oO; 

Diabrolka filkornis Horn: TniEif!. American Entomological Society, 

XX, page 04. 

The last week in July, 1909, a neighbor told me that his sweet c-rn 
was being killed by a little grub boring in the roots. A week !:e< i 
I went to examine the corn and found tiie adult beetles of the ai ''V<- 
species abundant, resting on the leaves and stems of the corn sn'l 
quickly taking wing when approached. The grubs had practi' iHy 
all left the roots but the injuries to the roots and crowns were o' ■ ij* 
where present, very few plants escaping the attack. The ownei - n-i 
there were plenty of grubs in the roots during July. Figure 1 <• 
accompanying plate was drawn from a corn stalk taken by Mr. ’ * • 
Bragg on July 12th of the following year and fairly represeni 
injury that the larvae do. 

On July 2, 1910, 1 received a card from Mr. R. C. Aiken, of ' '''' 
land, Colorado, stating that fully one-third of his sweet corn wu^ 
tically dead from the attacks of a small white worm in the roots. 
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Bra^^K 'VHs .^cnt to invcstif^ato tiie trouble and D. virgifern was 
to !)(• doinj; the damaj*;e. Mr. Bragg spent considerable time huniiiiir 
f(jr the injuri(‘s of tlie beetle during 1010 about Fort Collins and - 
able to r(‘port it fairly common on ground where corn had been grown 
for two or more years in succession and, in a few instances, the injuries 
were v(“ry severe. During lt)ll , the injuries seemed to be less, thmiLdi 
th(“ insect lias been takim frequently about Fort Collins tipon lorn 
during the late part of the summer. 

Tliis inseet oeeurs in two forms, one striped and closely rcsenihliiisr 
1). L'itlaln as shown in Figure 5; the other with the wing covers hhtrk 
<'xeept ft)r the narrow yellow margins and yellow tips, as shown in 
Figure 4. Speeimeus were sent to Professor Wickham, of tlu' Iuum 
S tate University, who determined the striped form as 1). virgiu.M 
Lee. and th(‘ dark form as jUicornis Horn, and stated that virtiitiin 
is known from New Mexico, Arizona, and Sonora, while jUicortns 
is known from New Afexieo. I have not been able to find any reh r- 
enees to eitlier of these insects from other localities and the s|)ci if'> 
was not rejUTsentod in our eolleetion hero until taken in the juiirii 
of swet't corn mentioned above. 

It did not seem possi])le to me that these two forms, witli suim- 
intergrading in the color markings, could represent two specit's. :i> 
they oe(“ui' in practically equal numbers together in all ca.'jes wlup' 
we iiave observed them. Furthermore, the striped form luid evny 
apiiearanee of lieiug tlio female beetle and tlie black form, the neili'. 
and the two forms have freciuontly been taken in copula, laite in ils- 
summer, the striped form was found to be full of eggs, wliereas nv;! 
never developt'd in the dark form, so I think the conclusion is sakly 
drawn that /). fiUcornis Horn is the female of I), virgifera Lee. Tti<' 
antennal differences as given in the original descriptions seem ti> 
constant for tlie two sexes. 

Air. Bragg followed the habits of this insect quite carefully in lii'’ 
field hut was unable to find the eggs out of doors. Beetles bronili' 
into the laboratory, however, deposited eggs quite freely in test tii' * ' 
The eggs are pale yellow in color and measure about .65 mm. in leiiLiv*;. 
.45 mm. in width, and arc finely reticulated on the surface. 
Figures 0 and 7. Tlie larva is pale yellowish in color, 11 imi) la 
length when fully grown, and has a conspicuous black anal p-- 
Bee Figures 2 and 3. The length of the beetles varies little from 5 ni. 

It seems certain from tlie observations that we have already i: 
that the insect is single-brooded, and has practically the sane ^ 
history as D. longicorni^. Tliis being the case, the very simple rer >y 
will be, not to grow corn after corn where this insect has been 
common the preceding year. 



GILLETTP:: CLEoM's ( AM.sCKXS 


CLEONUS CANESCENS LEC. AS A FRUIT TREE PEST 

By C. P. (in.i.KTn-: 

T'tiis insect has been reported to no' on srvriiil ;i> :i ])rM 

t,. \!iuns fruit trees on the ^vestern slope of th(‘ Ibicky Muinitaiii r:ini:c 
]n ( olorado and Utah. 

Oil June 30, 1908, >Ir. U. B. AV])ip]de, who at that tiiur wa> l o ld 
ip.rtieulturist for the Colorado Experiment Station, at (Irattd .bineiimi, 
n-perted tliis iii-sect to me as injurious t<i the folia.tie dt yiiun*! prarii 
ire. - in an orchard near Grand Junetioii. 

On July 10th of the same year. Mr. Geor^{‘ V. Wehl.m. wh.) at tliat, 
lime was acting as Field Entomologist ou the wi-iiru s!n].e for tli»‘ 
iMorado Experiment Station, reportial the ^auie in>eet to me a>- de- 



-ini.-tivo to the buds and younK leaves of laevly oa pe:,.-l, and apih-m 

trci'v 

"n June 20, 1910, Mr. Weldon took the same m^'-'‘t \\e>.l Lake 

rtaii. where he found it doing serious injury to the hliage o! nexv > 
appk* trees. Mr. Weldon reported that the lie(‘tles weie posn n 
« oirl,!(Table numbers on every tree that he exaiimw.l. 

I'n June 27th, of the same year, Mr. E. 1 . la> '^r. '' ' ,Vo!o:".'l'> 
as Field Entomologist on the western^ >!ope ^r ^ ^ ^ 

>t;.-'^oii, sent me specimens of this whieh he i< ‘ tPimo 

active to the young leaves of newly set a])i>h‘ to ( > lu 

V;; ..y, ^ Mivo'il'i 

1 i' quite evident from these record^ that this hoeile ^ 

,r normally feeds upon the native food pant, 

• • it occasionally becomes Injurious to tlx ’ - ’i 

iCe where the injury was reported, the tie<s 
'■‘O. ; soil. 
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ITONIDA INOPIS 0. S, 

By E. P. Fklt, Alhany, N. F. 

1S(»2 Osten Sacken, C. R. Mon. Di])t. X. Amor, 1 : 196-07 (C.'fe<“itl()mym). 

ISOO Packard, A. S. U. 8. Enlonu'l. Com. 5th Rep’t., p, SOO (Diplosisj. 

1910 Smith, J. B. Inr!, N. J. Li.st, i), 752 (Cecidomyia), 

1011 Felt, E. P. Ecun. Ent. Journ. I : 465 (Cecidoinyia). 

XuiiKTous resinous cocoons of this interesting gall midge weri' iiHiii.j 
on the needles of scrub pine, Pimis rigida at Karner, N. Y., Al;o. 22. 
1912, adults soon commencing to issue therefrom and numerous prtr;!- 
site.s, Polygnotus diplosidis Ashm., lieing reared Afay 27 and 2^. 
An examination of shoots bearing infe,stod needles showed di^tinr- 
swellings some 7 mm. long here and there, accompanied by inoiv nr 
less exudation of pitch. Borne of these were contiguous and ])rodiir,-,i 
ti nearly uniform enlargement extending for several inches on I'.ri*:- 
of last year’s growtli. A few larvae were found within the swrlium* 
and numerous cocoons upon the needles, most of the midges hiwm 
emerged by the 27th. The habits as outlined above and the cli;ir:ii- 
ters of the cocoon and larva to be given below, agree with tliose iii\ > i; 
by Osten Sacken for a species observed on Pinufi virginiana (P. . 

and as these two pines are closely allied there can be little dou!'’ : ' 
to the identity of the insect. The midges, issuing the latter 
May or early in June, deposit their reddish orange eggs upon the nn d]<- 
and developing young growth, proliobly mostly on the latter iithii r 
natural conditions. The maggots .soon hatch and esta))lish theui'i Im - 
ill the tissues while the latter are still tender. 

It is very probable that part of Packard’s account of 7)'/ - ^ 
pinirigidae^ refers to this species, since wc have failed to find any 
resinous cocoons on needles of limbs bearing the charactoi^iS' -li.'' 
deformed leaf clusters associated with this species. The feiual> i' '* 
cribed in this account may be L inopis, since the adult was reared 
a cocoon at the proper time. It would be very easy to overlou; 
galls of P, inopis, especially if the infestation was sparse, and as'* *'■ 
the cocoon, as Packard apparently did, -with the deformed needle^ 

This species approaches the pitch midge, Itonida resinicohi " 
from which it is distinguished by its larger size, darker color and ’ 
antennal stems in the male. It is somewhat smaller than the w 
pitch midge, L resinicoloides Wlms., a form easily recognized l\v 
tiiral characteristics. There is a difference in habit as well 
in the European Itonida pini DeG. The species of Itonida in’ 't'- 


» 1890 U. S. Entornol. Com. 5th Rep’t, p. 798^800. 
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FEIT: ITONlDA INnpis 


pin, resemble eaeh other iuul nuiy Harrimt >e,mTs,iiuH in a 
t,v ilioiuiselves. 

1)1-S('H1PTI0N. (Hill. Leiudii 7 tnin,, ;i (,r 1.*.^ i. Mil <'<,n,r:,] Mt, ii.ti-. 

,-„!.!;iiiimg an invguUirly oval cltanihor sonir 1 mn, inn^ ;; j,i 
Ihc-r >\vdling.s are frequently iniKeatcd hy inmtv nr !,•>. rx:;,l,i,ir 
Length 0.5 mm., narrowly tival, (irainiv. 

Length 3 rnm., reiicILh orange', incdfratrly Muiii : tid with a mtii-. nf mi!, 
,i„rMd and lateral, eonietd. flediy pro(('see^ th^ laticr hcaiuig la.-d. iMt. K moui 
M, i!,rM On the posterior M'gnu'iU these prot.'Mc- s(rni i<, ho luM-d andilirn- aiip.Mr 
i.ihrapairofsubniedian, lobelike inocesses, i-afli hearing apirally a laavy. . liHiiiiao 
. almunieal .structure snpiKirt ing tlie spiraelo, tht' lallcr hi ing nirtlM f |Mi.tr. ird I, s' 
a.ar '•lit»rt, stout, fingerliko proees.-x's. Tlie hettd is ^Illall. laprrina .mil n-niaiKahlr 
'..vairm of the greatly produced, diverging jimrr.Mcs at i|,c [airio-p<,Mia m aiiLili'. 
!.ii':i>thonc indistinct, The skin is cotirstL- slKigrciaicd. 

( Length 2,75 nun,, diameter 1,5 mm , iiregul.aih n\al. uhiiidi nr \cl!i.u- 

idi uliite, becoming fiMtous willi tin' de\-clo)iiii(>iii uf (he mvi-ri rind ^i.nifi jihr- 
aicgularly fluted; the anterior r'xtn'ndty is irit'gtilai iy poitiPd. ihr niM-ct 
iy tiiri'ing ofT a conical lid. Tim eoconiis are :i!t ached hy Ihr Mdr in I lie isccdli 
ilic iIevclo])iiig .<hf)ots and oee;tsifin;dly lu the twig. 

Ix'iigtli d mm., the liead and (hor;i\ atid their .ippi ndagi- di-ti(i<tl\ 
th'iiiali vathibly fuscous^ the jibdomcn semil laiisiiarcnt . 't he piipM, whm cnMintii; 
■'nil! the r-or-ooii, ('merges so as to (‘xjiosc only (lie j'lismii' ptirtinii of tlie evuviiim 
\i:iciuiae siiort, stout, hardly e.Nteiuling to iIk' base of the ohdnmen. the umg mwi 
■o the third abdojiiiiial s('gni('nt, tlu' It'gs to t lie (it h and 7i h ididnnnnrit ‘-eginrnt-. 

.l/'d- . Length 2.25 mm. Antt'unae about as long as the hody. -jiar'-dy liiined, 
I'-ddidi hrowii; 14 soginents, the fifth having th(' stems 1-2 and as lung a-- ilieii diaiui- 
n-is, rc-p('et ivol3^ Distal enliU'gc'Tnent nearly siilicylindric, 'I'liih a length l-t ‘iicati r 
diitn its diameter, the ein'urnfili niodc'rately short, stout and witli muiim-miii' lonp- 
li-rininal s<'ginont; distal enlargement produced, witli a lengtii 2 1-2 time- it- rli.-iiiii' 
''■r, :i ('onstrictioM near the middle and tin irrt'gnlar. stout [anee-.- apt<-;dly. halpi: 
■if't ami si'fond .s('ginent.s .short, stout, irregidar, I lie third with a Icugfli Inni tiiui-' 
!t' diameter, modc'ratelj" stout, the fourtli 1-4 longer (liaii the ildtd, -iigliil} dil.ii'd. 
M'-'itiotiim dark brown, the siibniedian lines short , silver haired. Si-'iiillum ti-ddidi 
■'t''’"ti. postseutolluni dtirk brown. Abdomen dark reddi'h luowii. the gmntaha 
■':di :i reddish ea.st. Wings hyaline, costa reddi'h brown, llalten- iiddidi btown. 
’“•iio.', idi basally. Coxae reddish brown, the k'gs mostly :i ptde 'traw. thi- tard 
'iigliijy darker. Claws moderately stout, slightly eurvcf}, simple, the jjulvilli longer 
’''■‘ti theelan-.s. Genitalia; basal clasp segment stout; terminal cl.i'p .••(•gjijejit .-hnrr, 
'''■"H' ii ha.sally ; dorsal plate short, vt'ry broadly and triangularly rinarguiate; veuiral 
plaif moderately long, broad and triangularly (‘tmiigirmte; .dyle .diort. Moui. broadly 

L dr, Lt'ngth 3 mm. Antennae extending to the third alidnmiiia! Mgmin.. 
'I'll'. :y hau'(_*dj reddish brown; 14 segments, d’lu' lift li having the 'teju 1-1 ihelenaih 
• yhndrifi ba,sal cniai’gcment, which latter ha.s a leiigih 2 1-2 i ime- n ~ diaiie o r. 
‘ ' .lili moderately high, stout; terminal s('gment slightly prodm-ed, wifli a h jigdi 

'aijM, :ts diameter, with au irregular, broad knob a]>ieally. Abdomen jedilidi btov-. 

I. :poaitor about half the length uf the body, fuseou.' yclkiwi-h. the i' imiii'O 
■ -uceolate, with a length over four timeiS the width, .'par^-ely haired, leg- mo'ilv 
Ijro-^vn^ otherwise nearly as ip the male. Cecid a22S4. 
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PACIFIC COAST INSPECTORS ASSOCIATION 

Tbo rnudtinjj; of Pacific (,'oast Inspectors Association w;,. 
called to order by Mr. M. L, Dean, Horticulturist of State of ^Moiitnia, 

By vote Mr. M. [j. Dean was made President of the Associiuii.n; 
Mr. J. Edward Tayhu', State Horticultural Inspector for Utah, \ ic,. 
President, and Mr. .1. V. McPherson, Horticulturist for Idaho, Sinc- 
tary and Treasurer; with J. P. O’Oara of ^ledford, Oregon, i’. A. 
Huntley of Tacoma, Washington, Dr. A. J. Cook of Sacraimiin,. 
California, and Prof. ('. P. Cillette of Fort Collins, Colorado, as nn in- 
bers of the Executive (,'oinmittoc. 

(Chairman, Mr. M. L. Dean, authorized the Secretary to draft i!,( 
Constitution and By-Laws of tlie Association, subject to the acicpi- 
ance at the next meeting, which place and time is to be set liy itt 
President <jf the .Vssoeiation, and at which time the matter of f('e< 
maintain tlie organization will be brought up. 

The organization will, al^o, include in its membership all ]>er-(iii' 
who are inba-ested or (Migag(‘d in the horticultural inspection wurk. 
either actively or in an advisory capacity. 

Being no further business, the meeting adjourned subject to the cai! 
of the President. 

Salt Lake City, I Mali, 

June 4, 1912. 

CoNSTITCTION AND By-LaWS 

Arikh 1. Mliis oiganizal ion sliall he known as the P.ieifie, Coast In>]!‘'-'"e 
Association. 

Arikh 11. Mile object of this Assoeiation sliall be to promote and fosn r ’h- 
horticultural interests and inspection work of the Western States: — ^Montana. 1 'ai'. 
Colorado, Idaho, Wasliin”;ton, California, Oregon, Wyoming, New Mexico, AV'.a i; 
Arizona, Texas, and British Columbia. 

Article 111. Any person, who is employed in inspection work, either aetivi iv. . v 
officio, or in an advisory ea])acity, ran become a regular member of this Assoi ; U' l; 
upon the signing of the Constitution and the [np ing of annual dues. 

Any person, who is (‘onneeted with the inspection work in other states of the I 
may become associate members upon invitation of the Executive Committee. 
date members shall have the pj’ivilege of tlu' Assoeiation, except holding olh' : ' 
voting; and they shall not be required to pay annual dues. 

Article IV. The officers ()f the Asso<“iation shall consist of a President • 
President, and Secret ury-'rreasurer; and Executive Committee made up of tin 
said officers and four more to be elected; and an Advisory Committee to on: 
the chief inspection officer of each state represented in the Association. Tin 
be elected by a ballot at each annual meeting. Their .services shall begin 
Close of the session at which they are elected, and continue for one year, dh' 
dent can hold offi,ce during only two consecutive years. 
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PACIFIC COAST INSPKI 'ruRS ASSiH'IA I'lnN 


,t lick V, The Assodiitinn shall hold at ..no iiuvtitii: aonually. a, Mi.'h a 
Ti-ia and place as the Executive C'ojnnuKcc drdiinate, Stuai:,! nuvtitm^ tu:.\ hi- 
..iva I))- the Executive Committee when the <if ilu' inn .)?;,!! 

A:!ick VL The rreddent, with the eon.<eiit of the Exnnitoe ( dial! 
.mt such committees as seem advisable for the Ix'^t iiuen^t nf ilir A-n< iatmn 

A.licle VII. The Constitution may be amended or ehanaed at ,aii\ o i:iilai me. i- 
in thc following liianner: 

/, All proposed amendments must be lih'd with tlx* Seen-taiv at (hr oii.-iiing of 
tin- atmual meeting. 

Xo amendment can be act('<l upon by (lie- Assoehtiioti imh-s ((.;„[ ),v ihr 
ilr!,t at first sassion of annual nu'etiiig. 

.;.-Tlie By-Laws of this Association may be amendral by a inajmitv vni.- i[„. 
r. -rniar members in attendance. 

Aiiiclfi VIII. Tlie aiinual dues of the tiiembeis of litis AsMieiatimi diall I'c lixni 
i.y tlie Execiidve Committee subject to change at any regnhn- minting. I h«' dni-< 
.rf iho ensuing year shall he 


DUTCH IXSlMlCriUX 8KK\ICi: 

\\e hav(' a'l, hand a re<'eni ertmmunication froni Dr J, Ibtzi'ina lhi< i.l ile- I’lo- 
■'■] Nil Ir 'logical Service of Holland, calling altentinn to uniii r i Ij.ingC'. m lln- m-i- 
nleaic'.' {’nnn tint form published in thc heitrnaiy issue nf the .lot ns ai,, [lagc- s.-i st;. 

riie iiiodificatioas in the certificate aic mostly m a tiaixpu-iimn <4 the daia ti- 
i.iiiig lo destination and (‘ontents. The !'o])y ecrtilifatr is inoihtlrri lu ('iputaiM a 
-|n',-itn' [»‘(jvision against infestation h}" t]i(‘ hrown-iaii moth, an<l jitnAioon al-o 
li.ri'ii' for numbering and the Service stamp. 

Hr. IhtSj in his communication, .staU's tliat eveiy eoiisignini-ni fioiii llothoifl mnsi 
hf jiiovided with a certificate, both stampt^d and nuiiihered, aildiiig thxt ihr Unti'ii 
Service must not bo held n’sponsil)I(( for shipnit;nt.' not ai coinpatiii-'l hy 
djc.'c eorlifieales. He would also esteem it a favor if ]iarti('s rc'-fiving fn.m llollaod 
•rii'cry stock, which li.ud not been msi)(‘ete(l, WoiiM notify him i.n tegaol to tlir 


CliSi' MD'ril 

•\ -niall colony, apparently of about fliree ye;u-s’ -landing, and piadaailv ''.ji- 
aaid 'n a city block, was discovered recently at (leneva, N. ^ N" expi n t- 
■■'atig 'pared and an early c.xtcrmination of (his onl-lying col'niy may he o.jic. ti -i 
; infestations may develop el''C'tV'herc, and t)ie probal>iliiy <4 -U'di c.t . urn-ni * ■ 
ozes the need of careful ins]H’(;tion. 
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OFFICIAL ORGAN AMERICAN ASSOCIATION OF ECONOMIC ENTOMOLOGISTS 

Arca’ST, 11)12 


The e<Mtor.s will thankfully receive news item.s and other matter likely to be in- 
threat to subscribers. Papers will be published, so tar a.s po.sslble, in the order .d re- 
ception. All eiiemled contributions, at least, should be in the hands of the editor the 
first of the month prenedin^ publication. Reprint.s may be obtained at cost. 
tributors are requesteri to su[)ply electrotypes fur the larger illustrations so far a> i..,*. 
sible. The receipt of all papers will be acknowledged.— En.s, 

Tiic economic ciilomologist certainly deserves all the credii hi 
receives, since altoj>;(‘ther too frequently enthusiasts in this hrmirh 
of natural scit'iice are called upon to serve at a rediculously low I'otn- 
])eusatioii, considering the requirements of the position, Peivon.ii 
notes, records of aehiovt'inents and sunimari(‘s of the life work of our 
associates are valuaide stimuli to proft'ssional workers and freqiit-iiily 
^ive the layman a p:limpse of conditions as they exist. We print in 
this issue a serit's of memorial resolutions, feeling’ that the party rii-liiy 
deserves all of the honor conveyi'd or implit'd thereliy, and yet w<' an 
of the opinion that in most cases an obituary notice with its sumniaiy 
of the life work, is of mor(‘ intoi'f'st to readers and will prove of ‘>;rc:ili‘r 
liistorical value. 

Tlic economic entomologist is not jirimarily a systematist, yet lie i- 
occasionally compelled liy exigiaicies to undertake taxonomic w<i]'k 
and not infrequently encounters ])erplcxing questions in nomcii<!;;- 
turc. The Entomological Code, recently compiled by Alessrs. Ihntk- 
and Caudell, promises to be of much service in affording a basis ai 
least, for tlie settlement of troublesome problems. It is extrciiitly 
unlikely, as the authors point out, that all the provisions will lie saii'- 
factory to any Avorker, yet it is an important step toward unifync: 
procedure, and we trust that all entomologists Avill interpret tlie jir'i- 
visions of the Code in a comprehensive manner and with due rog nd 
to the welfare of Science as a whole. The authors, in undertakibi: 
this task, mostly thankless we fear, have laid their fellow woi la r' 
under a burden of debt, an obligation whicli will become more evi'i' iii 
with the progress of time. 

This issue, following the example of some popular magazines, 
be denominated our western number, since it contains the Proccco nii' 
of the Pacific Slope Association of Economic Entomologists Avit = d' 
valuable contributions from entomologists in that section oi bsc 
country. All such matter is gladly published. It is not our intc- ' 
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M i^suc a local Journal, whether we speak of seeiinuy. hmMou^ m- 
ju-Kiispheres. We lake this opportunity of ;i>>nnn<f nil rcemiuir 
cut > biologists in all parts of the world that artielos ts^verinu any p!;a>,- 
of romomic entomology are most heartily weletuur. Sr\a-ral rtf.in, 
i.ave been made to secure paitei's from (altoluololti^t^ lua iv>iLlrni in 
du' I'nited Htates and for tin* most part witli emupaiai iln!,. 
,u('ress. Our collaborators in Africa, Asia and Australia, h. mrtuu.n 
Hilly a few regions, must have much worthy of imhlicat Ion and iiv- 
.[ueiitly of general interest. An int\’riiati<tnal M imtilic .lournal ran 
i.(' successful only througli tlu' co-oiieralion of all and wv li.-pcak oner 
iimrc the assistance of scientists stalioiu'd in disiaiit arcii..n> of lia* 
silolie. 


Memorial 


CJAHENOI<: I'i. HOOD 


t\ MKHKAS, It has plca.scd God to take nniH liiiirelf our licko nl I'l umi ai.il (•i.wi.i ki t 
Cl vui Nia: K. Iloon; and 

Wt IKK HAS, Our dear fritaid by his eanu'^'t en(lca\'oi-.< anil nr\i-r rra-iue riinii' liad 
itre.-idy reached a prominent position in Ins chu-fu field and tlmi the 'ciriiiirir mo n 
ialioii he was so ably carrying on will .■-uHi'I' grratlv by lii' 'iid'En imd nniniii I-, 
hath: and 

WiiKHiiAS, His lovable character and e\rr rrad> d«'>ln' ti. Intp c.it,i i' u.-n 
I'-r tiitn an esteemed place in the hearts of Itis I'cllow \\<>i kr!>; lie i* 

lii That wc, his fellow entomological worker,' of I’nini lla-n voil ' '.i r knfd 
■i'ii]' tlie remembrance of one wliose fricndslii[) ^^;t' hOd in ^n<■ll In^h r oin,: l*i c 
:';nhiT 

That wc extend to the family of the (lccca'<d onr 'im'M'- nnd l.rjiinh 
C'l'ijothy and be it further 

/o That a copy of these resolutions be s(‘nl fo hi.' tamily :to<i mjk nnlili-ln u 
ri ri » .lournal of Economic Entomology. 

W. \ . Tou, n. 

n, I.. \ \N Dim.. 

G. W. iloHK. m 

I!. I. Smiiii. 

Tno^. 11, .luM. . 

-hmr JO, 1912. 

The Board of Commkdoners of Agriculture <*t l’"rio hi'''> I 

it.seMeemed friend Clarkxce 10. Hoou; and 
kkas, He made atrip into Mexico in the interest (d'fhi' b«>;iid. - 

h' ill the midst of great danger, but was spared to iTlurn from ii-e iru. ■ u . 

^^ ^e.KKAS, Clarence E. Hood by his love for his work .and hi^ lai'iiU;! m:U ' 

, was one of the most promising of the younger Entomologi-l' , .ic 
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WuLHEAS, liis inanly und lovable cliju-actor had placed him high in the affi . 
of tfu? Hoard; thcn'hjre he it 

itcHulvedj That in the death of Clarence E. Hood the Board has suffered n • 
loss; be it further 

'rital the Hoard wishes to especially sliow" their appreciation and adi: . 
lion for a man who ])ut away fear, for the best results, wh(“n his work took hiiii 
dang(T; be it. further 

Reaolmi, That the ])roje<‘t vvhicli ho was ,so woU prei)ared for, will be ndaidi-,; ].- 
his sad anil uiitiinely end; be‘ it further 

Rcsolrt-d, Thai the Secretary be instructed to send a copy of these; resolution-. 'AiO. 
an expression of their most sincere sympathy to his family; and be it furtlua- 
Ri’!>ohrd, That a eoj^y of tfu'se resolutions be published in tin; Journal of licdtin:-,!, 
Entonmiugy. 

W. V. Tower, 

Kulouiolciffid and Stcrelnri/ for fin' 

June 20, 1012. 


Reviews 

The Plum Curculio, by A. L. Qu.\intance and E. Jj. Jennk. f. 
l)e]>artment of Asrioiiltiire, l^uroan of Entomology, Bulletin lOM. ]>, 
l“ 2 r)(), 20 plates and fit^nres. 1912 . 

Our Federal Bureau of Entomology is to be coiigrat ulated upon having 
unotljcr eompn'hensivo and waJl illustrated monograph upon an important 
The careful study of the biology of sueli an insect in various representative seoioti- 
of the country is invaluable becaiist; of the light thrown on methods of c(iiiir''l. 
This type of work is peculiarly appro] n iate to a Fechaal agen(;y. 

This is both a full account and an important contribution to our knowlciE-' 
the plum eureulio. The original deseriptioii is reproduced, followed by a li'-t 
. history of the iii.seet and a discus.siori of its distribution, food plants, life lii-n: !'}. 
etc., the work closing evith an exhaustive bibliogi aphy. Reference to tlie li.;]' 
shows that this common species is confined to the eastern and central United 
and to the eastern and ccnti'id jiarb of southern Canada. The annual loss i.' -'''e 
mated by tlio authors at S8, 500,000. There are detailed records of ovi]in-:y 
showing that of all tiie eggs are laid within six weeks, the egg perio<l la.-tiri:' .sx 
or seven day.<. The larvae emerge from the fruit mostly at the end of the third v.r; k 
from ovipo.siti()n, tlie insects remaining in the soil three to six weeks, most of b - 
Old}’’ four or five. This is particularly valuable since it is based on cxn ' 'Or 
studios in several localities. 

The discussion of remedial measures includes a historical account of eai'lier me; 
followed by a consideration of the relative value of collecting, spraying and ki- 
vatioa for the destruction of pufiae. The authors hold that the older meil.' c > ^ 
jarring is giving way to the more modern spraying wuth poisons, supplenicntc': ■ 
sibly by cultivation for the destruction of pupae. Experiments show' th:: 
latter results in the average destruction of about 33% of llie insects. It is '' '-x' 
of note that the one spraying for the codling moth just after the blossonis tc ' ‘ 
very effective treatment for the control of the curculio, The authors state tlun 
ough spraying , greatly reduces the pest in all cases, though the degree of 1." : ''' 
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widely. They find that with an ahumlamv df and a .ma!! .rup, 

,!,.,idi!<ih spraying will not pnxhice a salisfadtorv aitidunt uf MMithl fmit, ('I, a,. 

and the planting!: of orchards some dhtmirr fn.tii wd.MlIand- m- y .ciiui.d 
j . i’ri-s is of material benefit. There is also a valimlild ( liapici- iip-.n on :i\ nin t*. hr- 
.v 'ii arsenieals. The authors ar(' to lie con^rai ulatod updti ha\ am: invoaid.l ,, -dd- 
work. 


Papers on Insects Affecting Stored Products, by I'. 11. t ‘m n kmo a, 
S. Dc‘]Kirtment of Agriculture, l^>urc:iu of la!Uomoh>d\ _ Ihillcim 
0 .*. Parts 2 and 3, pages 19-52. 19 U. 

■j'iidse two parts ^ivc general biologic ami vy<fi'ma1id acn.imt- ..i I'-.ui’ >.i i!,,- ir-. 
.dn'AU grain pests, namely, the l)i'oad-nu-«ed grain \\dd\il. ./ s 

liic I'ltig-hcaded flour beetle, Lathciicus ori/zm' Waterli.. the Ic- it ciain /.'e .--. 

... -- d liomitticff Fabr., and tlie larger grain bdi'i i', r.i> . fli.- 

lao named, the author regards as a ])(a'inaiicii( !>' r'tabli'lifd ctirna <.i .!r«d '-i acal 
•iini dtlier food products in the T'nited Slates: ilm sc<-<iml j- a rn-ctn inu i>dm t I'ai 
thm far known only in 'I’exas, while the f wo reiiiaininie l lidiiL'h i-f i-'iti'idi l afil. iiiincu - 
in tropical eliina(e.s, arc seldom injuiioiis in i-dliidr rdimnirs Th. auili.-r 
r.)iidd^..rs; that we niuy a(|opt ns a grudial stamiard. ‘J lliv di r.uln.n l>i idtid Ui 
l.lKJl) cubic feet of spuenn the tcmipcTaUiic bciiig liriwedn ti,') and 1 ..nd ■■"U- 
liii'iiiig the fumigatiim for dS hours or nmi’c dr iint il i Ik- uddr dl lln- !::i' li;o 
('iiiiirly dissipated. 'I'he species discus-cd aiv well lilnu laO'd, 


A Manual of Philippine Silk Culture, by ( '. S. P.wks, l)e|i:iMi 
dfthc Interior, l^urcau of Scicnct', Miuiihi, |)agc>5;b |i!;Ue- 2(K Pdl 

Till- eoinprehcnsivo, almost moiUFgniphic work givrs a hbnu'K-al .■irc..ni,t 
.■ijuirc in the Philippine Islands, a summary iliMai.-inti nt llm ulk wdiin. 

'•’■>'1 .'iiid of the eri or castor silk worm, Altacus ni im, '.(Fgi-thcr uiUi a hi ml tn'- 
M'veral wild silk worms. The growing of the mulhdiry. the M-lcclinN <■] i-ni 
U,-- diipincnt <if eggs and the elaboraliiui and cultuid <»! -ilk ;d'<> iina 

‘I'hi- value of the latter is greatly increased by two plate- gojog tin- plan' <<! n I 
f'>r growing silk wonns and also diagrams showing iIk- cdietna tidji <.f :i 

f bing madiine. There are admirable illu-tratioii- uf the \ andm ulk a le 

otages. The work is i)ractical and should he of gn-ai --m )(■<■ in ' -tAl.li 
I'Oiiitable industry in our Island possessions. 


Current Notes 

Conducted by the Associate Editor 

It L. 0 . Howard left Washington about .Inly Ist for a brief I .'iiop' .oi n 
M >higern Kuwayatna, author of papers on the P>yllii.i:i'' ol • M' '". 
1‘^i- b)l2. . , • 1 

Henry B. Weiss, has been appointed aeting l^bde l-ntoum a. 

-^h II. C. Kagerton, has been appointed extension assi>lani in 
dll College and Station, S. C. 
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Mr. R. W. ,Sh(!lfordj known for his work in entomology, formerly conrif r,,i 
with tin* Oxford Mu.seurn, died on June 22nd, aged thirty-nine years. 

\)v. .N'ettio M. St(;vi‘ns, associat(; in Experimental Morpholog}' at Rryn Mvat. 
and the aiitlior of a nniriher of papers dealing with inseet struetnres, died at J<.’ i,. 
Ifoj)kifis llo.’^pital, Baltimore, May 4th, 1912. 

Mr. N'athan Hanks, ui the Bureau of Entomology, is in Europe for a few' moj-div 
ami will visit sevei'al nuiseiim.s for purpose.s of study, 

Hrofe.ssor llcrheri Oshotji gave the priiici]):d addn-ss at the twenty -fifth ae.'.i- 
versary meeting of tlie Iowa Aeadeiny of h'cieiiLa', held at IVs‘ Moine.s, April A,. 
1912. 'Thi.s :(ddre.<s was jirinted in Ararat of July 12. 

W'jlliain H, llcrtii.';, assistant in entornnlogy, lias recently been pronioiid i.. 
a.'^dstrint profe.^si a- of applied parasitology, University of California. 

Dr. .V. W. .Moriill, State hJitomoIogEt of Arizona, spent his vacation in Ma.-s:irh 
setts in July, and visited a niirnlaT of entfJiiKilogical laboratories in (he northea-tcr;: 
stales before n'liii'iiing to his work in Arizona. 

Professitr K. II. Pettit, pi’ofessor of I'kitoniulogy in Mi(‘higaii Agricultural Colli ”!- 
visited th(' N(*w hlngland Si.at(;s the hatter pnrt of June to faniili.arize himself will) i); - 
work liiere against the gypsy and brown tail rnoth.s. Tie .also visited the lantnii;!,- 
logieal department of (he Massachusetts Agricultural College, at Amherst, ami nf it. 

( ainiieetiiait .Vgricultiiral ExfUTimeiit Station, at Xcw Haven. 

t'olnnel W'm. C. Gorgas, chief sanitary oflicer of the Panama Canal Zone, nreiAid 
(Ik* liomiraiy degree of Doctor of Lom’, at Johns Hopkins University, June llth, 

.'\ii act has pa.ss(‘d (he Arizona legislal uri*. ami has been aiiprov(*d by the govcnn!: 
of llio ."(ale, amending tlu' Horticultural haw, which lims beiai in operation for il.- 
pa.st three >ears. Ulu' .scojie of the work has been enlarged and the Horlkailliiiai 
(loimni.ssinn will hereafter l)o known as the Arizona Commission of Agriculture aici 
lloiticnlture. 

JJio duties for the State Kiitomologist have been better defined and many other 
im[)ortan( change, made. .\ii annual .appropriation of $12,000,00 is provided, .aui 
in additional! emergcn(*y reserved fund of $1,500.00 is established, to be drawn 
only in the event of the discovery of the Alfalfa Weevil in the state. 

Prof. C. Iv Baker, we learn through the Mordhhj Buikfin of the Calimi: :;i 
St.atc Ciunmi.ssion of Horticulture, lias resigned as head of the J.)eparl men* cj 
Biology of Pomona College to accept a similar po."ition in the Philippine Ishui-l' 
Dr. 1']. A. Ba<‘k iias resigned as Entomologist of the Virginia Crop Pest Commi"i!'.’i 
and tin* \'irginia Agricultural Experiment Station to re-enter government ."eiaio 
as Ivxpert' in ( he Burc'aii of Entomology. Dr, Back will have charge of the Bui! ■■ 
invest igation.s of t he Meditc'rranean Emit Ely in the Hawaiian Islands. His aduios 
is Honolulu, 'E. H. 

The American Association of Nurserymen, at the recent Boston meeting, adopiot 
tlie following resolution: 

■‘RicsoivVKD- -That ilie report of the Legislative Committee on matters of EeU' 
Lcgi.Hation be accej>t(.*d and that their endorsement of House Bill jf24119 be appi'O'.d. 
and further, that the new Legislative Committee be instructed to co-operate wii!- ’i'^ 
Unitetl states Department of Agriculture in ui'ging the speedy passage of tli* i''- 
refeiTod to, or any other bill not materially changing the provisions thereof.*' 

Mailed .August 21, 1912. 




